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ADVERTISEMENT 

TO  THE  EIGHTH  EDITION. 


The  first  four  Editions  of  Quain's  Elements  of  Anatomy" 
were  the  work  of  the  late  Dr.  Jones  Quain  ;  and  it  has  been  deemed 
advisable  still  to  retain  the  title  by  which  the  book  has  been  so  long 
known,  notwithstanding  that  in  passing  through  the  succeeding 
three  Editions,  and  that  which  now  appears,  it  has  undergone 
alterations  so  extensive  and  fundamental  that  little  of  the  original 
text  now  remains. 

Of  these  later  Editions,  the  fifth  w^as  brought  out  under  the 
editorship  of  Professor  Kichard  Quain  and  Dr.  Sharpey ;  the  sixth 
was  edited  by  Dr.  Sharpey  and  Professor  Ellis,  and  the  seventh  by 
Dr.  Sharpey  and  Dr.  Allen  Thomson,  in  association  with  Dr. 
Cleland,  Professor  of  Anatomy  in  Queen's  College,  Galway,  whose 
extensive  and  exact  knowledge  of  the  existing  state  of  Anatomical 
Science  w^as  of  much  service  throughout  the  w^ork. 

In  the  present  Edition  the  distribution  of  the  matter  between 
the  two  volumes  has  been  in  some  respects  altered ;  and  it  is  be- 
lieved that  the  use  of  the  book  by  students  will  be  facilitated  by 
the  change. 

The  First  Volume  consists  of  the  Special  or  Descriptive 
Anatomy  of  the  Bones,  Joints,  Muscles,  Vessels,  and  Nerves.  It 
also  includes  the  subject  of  Surgical  Anatomy,  w^hich  was  formerly 
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treated  of  in  a  distinct  chapter,  originally  written  by  Mr.  Quain,  but 
this  is  now  incorporated,  in  substance  at  least,  with  the  description 
of  those  Muscles  and  Bloodvessels  to  which  it  has  special  reference. 
It  will  be  further  noticed  that  the  description  of  the  Bones  and 
Muscles  has  undergone  considerable  change,  that  in  both  of  these 
sections  a  short  account  of  the  Morphology  has  been  introduced, 
and  that  in  that  on  the  Muscles  the  varieties  have  been  more  fully 
described  than  in  the  previous  Editions.  The  whole  of  this  volume 
has  been  edited  by  Dr.  Thomson,  in  association  with  Mr.  David 
N.  Knox,  M.B.,  Demonstrator  of  Anatomy  in  the  University  of 
Glasgow,  and  assisted  by  Mr.  H.  Clarke  in  the  description  of 
the  Bloodvessels,  and  by  Dr.  Gowers  in  that  of  the  Cranial  Nerves. 

In  the  Second  Volume  the  section  on  General  Anatomy  and  the 
chapters  on  the  Heart,  the  Eespiratory,  Yocal,  Digestive,  and 
Urinary  Organs,  and  the  Organs  of  the  Senses,  have  been  revised 
throughout,  and  in  certain  parts  re-written  by  Dr.  Sharpey,  in 
association  with  Mr.  Schafer,  by  whom,  it  is  right  to  state,  the  task 
has  in  large  measure  been  performed.  The  Section  on  General 
Anatomy  vv'as  completed  and  printed  off  in  October,  1874.  The 
account  of  the  Brain  and  Spinal  Cord  has  been  carefully  revised 
with  especial  regard  to  intimate  structure,  by  Dr.  Gowers,  Assistant 
Physician  to  University  College  Hospital.  Lastly,  Dr.  Thomson, 
who  has  revised  the  description  of  the  Eeproductive  Organs,  has 
contributed  a  chapter  on  Embryology,  with  which  the  second  volume 
concludes.  In  this  it  has  been  his  object  to  give,  in  such  a  form  as 
is  suited  to  an  elementary  work  on  Human  Anatomy,  a  short 
general  view  of  the  Development  of  the  Embryo,  and  of  the  Forma- 
tion of  the  Membranes  and  the  Placenta ;  and  with  this  there  is 
now  brought  together  into  one  place  the  special  history  of  the 
Development  of  the  Several  Organs  of  the  Body  which  in  the 
previous  Edition  was  distributed  throughout  the  work. 

Yvliile  due  reference  has  been  made  to  the  leading  authorities 
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on  the  different  subjects  treated  of,  many  points  have  been  re- 
investigated and  new  matter  has  been  introduced  from  original 
observation. 

A  considerable  number  of  new  figures  have  been  introduced  into 
the  present  Edition,  some  having  been  substituted  for  former  ones 
now  withdrawn,  others  added  as  new  illustrations.  They  are  partly 
from  original  drawings,  and  partly  electrotype  copies  of  figures  in 
other  published  works,  for  their  courtesy  in  allowing  copies  of  v/hich 
the  Editors  have  to  thank  the  respective  Authors  and  Publishers. 

In  the  seventh  Edition  a  large  number  of  new  figures  were  intro- 
duced, of  which  the  originals  were  dravm  by  Dr.  Allen  Thomson, 
and  by  Mr.  E.  Tennant  under  his  superintendence,  and  the  engrav- 
ing was  executed  by  Mr.  Stephen  Miller  of  Glasgow.  To  these 
only  a  few  have  been  added  in  the  first  volume  of  the  present  Edi- 
tion. But  in  the  General  Anatomy  and  other  parts  of  the  Second 
Volume  of  the  present  Edition  a  considerable  number  of  new  figures 
have  been  added,  the  original  drawings  for  which  have  been  executed 
chiefly  by  Mr.  Schiifer  and  Mr.  Wesley,  and  the  engravings  by 
Mr.  Pearson. 

The  Table  of  Contents  and  the  Index,  with  the  accompanying 
explanation  of  the  derivation  of  terms,  have  been  compiled  by 
Di\  Mexander  Henry. 

October,  1875, 
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CORRIGENDA  i\ND  ADDENDA. 


Page  26,  line  6  from  bottom,  for  "xypliisternum,"  read  "  xiphisterniim." 
Page  09,  line  6  from  bottom,  for  "Opistotic,"  read  "  Opistliotic. " 
Page  81.    In  third  paragraph  under  Scapula,  line  3,  for  "regular,"  read  "oblique." 
Page  87.    In  paragraph  under  Varieties,  line  7,  for  "  completing,"  read  "  enclosing." 
Page  94.    At  the  end  of  paragraph  in  small  type,  after  "middle  row,"  add  "but 
this  view  is  not  generally  adopted  by  anatomists." 

Page  99,  line  13  from  the  bottom,  for  "epiphysis,"  read  "epiphyses." 
Page  111,  line  12,  insert  the  word  "crucial"  hefore  "spine." 

Page  129.  In  title  of  Table  II  ,  instead  of  "after  G-egenbaur,"  read  "modified  from 
that  of  (jegenbaur. " 

Page  158,  line  17,  omit  "A.  T." 

Page  172,  line  26, /b?'  "relaxed,"  read  "expanded." 

Page  175,  line  17,  for  "lateral  ligaments,"  read  "internal  lateral  ligament." 
Page  176,    In  Figure  158,  a  posterior  ligament  is  erroneously  represented. 
Page  181,  line  15  from  the  bottom,  for  "  Interdigital,"  read  "  Interphalangeal. " 
Page  186,  line  16  from  the  bottom,  for  "  rectinacula, "  read  "  retinacula." 
Page  220,  line  4  from  the  bottopj,  inseii;  a  comma  after  "anconeus,"  and  one  after 
"  supinator  longus. " 

Page  276,  line  5  from  the  bottom,  for  "  orbitis,"  read  "  orbitre." 
Page  329,  near  middle, /o?-  "levator  coccygei,"  read  "levator  coccygis." 
Page  343,  at  the  top,  for  "  Angiology,"  read  "  Angeiology. " 
Page  361,  near  the  l)ottom,  for  "  Caiitoid,'  read  "  Carotid." 

Page  375.  In  small  j)riut  paragraph  under  "  Branches, "  line  1, /or  "  lachmyral," 
read  "  lachrymal." 


ELEMENTS  OF  ANATOMY, 


INTEODUCTION. 

Object  of  Anatomy. — The  object  of  Anatomy,  in  its  most  extended 
sense,  is  to  ascertain  and  make  known  the  Structure  of  Organised  Bodies. 
But  the  science  is  divided  into  departments  according  to  its  subjects  ; 
such  as,  Human  Anatomy,  in  which,  as  in  the  present  work,  the  struc- 
ture of  man  forms  the  principal  subject ;  Comparative  Anatomy,  com- 
prehending, as  a  whole  or  in  various  subdivisions,  the  study  of  the 
structure  of  different  animals  ;  and  Vegetable  Anatomy,  comprehending 
the  investigation  of  the  structure  of  plants. 

Organs  and  Textures. — On  examining  the  structure  of  an  organised 
body,  we  find  that  it  is  made  np  of  members  or  organs,  through  means 
of  which  its  functions  are  executed,  such  as  the  root,  stem  and  leaves  of 
a  plant,  and  the  heart,  brain,  stomach,  and  limbs  of  an  animal  ;  and 
farther,  that  these  organs  are  themselves  made  up  of  certain  constituent 
materials  named  tissues  or  textures,  as  the  cellular,  woody,  and  vascular 
tissues  of  the  vegetable,  or  the  osseous,  muscular,  connective,  vascular, 
nervous,  and  other  textures,  which  form  the  animal  organs. 

Most  of  the  textures  occur  in  more  than  one  organ,  and  some  of  them 
indeed,  as  the  connective  and  vascular,  in  nearly  all,  so  that  a  multitude 
of  organs,  and  these  greatly  diversified,  are  constructed  out  of  a  small 
number  of  constituent  tissues,  just  as  many  difi'erent  words  are  formed 
by  the  varied  combination  of  a  few  letters  ;  and  parts  of  the  body, 
differing  widely  in  form,  construction,  and  uses,  may  agree  in  the 
nature  of  their  component  materials.  Again,  as  the  same  texture 
possesses  the  same  essential  characters  in  whatever  organ  or  region  it  is 
found,  it  is  obvious  that  the  structure  and  properties  of  each  tissue 
may  be  made  the  subject  of  investigation  apart  from  the  organs 
into  whose  formation  it  enters. 

General  and  Bescriptive  Anatomy.— The  foregoing  considerations 
naturally  point  out  to  the  anatomist  a  twofold  line  of  study,  and  have 
led  to  the  subdivision  of  anatomy  into  two  branches,  the  one  of  which 
treats  of  the  nature  and  general  properties  of  the  component  textures  of 
the  body  ;  the  other  treats  of  its  several  organs,  members,  and  regious, 
describing  the  outward  form  and  internal  structure  of  the  parts,  their 
relative  situation  and  mutual  connection,  and  the  successive  conditions 
which  they  present  in  the  progress  of  their  formation  or  development. 
The  former  is  usually  named  "  General "  Anatomy,  or  Histology  " ;  * 
the  latter  "  Descriptive  "  or  "  Special "  Anatomy. 
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Descriptive  Anatomy  may  be  treated  of  in  two  methods  ;  viz.,  the 
Systematic  and  the  Topographical. 

In  the  first  or  Systematic  Anatomy,  the  several  organs  and  parts  of 
the  body  are  considered  in  a  systematic  order,  according  to  their 
structure,  their  connection  with  each  other,  and  their  relation  to  the 
purposes  of  life  ;  while  in  the  second,  or  Topographical  Anatomy,  the 
parts  are  described  in  the  order  of  their  position  or  association  in  the 
same  region  of  the  body.  The  first  method  is  best  adapted  for  the 
elementary  and  complete  study  of  the  structure  of  organs,  the  second  is 
more  immediately  useful  in  the  study  of  particular  regions  in  their 
relation  to  medicine  and  surgery.  The  object  of  the  present  work 
being  mainly  to  serve  as  a  guide  for  systematic  study,  the  topographical 
details  will  bs  included  under  and  combined  with  the  general  descrip- 
tion of  organs. 

The  anatomical  description  of  any  organ  embraces  the  consideration 
of  its  form,  size,  position,  connection  and  texture  ;  the  whole  of  these 
comprising  the  structure  of  the  organ.  The  adult  or  fully  formed 
condition  of  the  body  is  commonly  assumed  as  the  subject  of  this 
description ;  but  it  is  obvious  that  a  consideration  of  tlie  structure  of 
the  body  and  its  organs  in  different  stages  of  life  is  required  to  render 
the  knowledge  of  their  anatomy  complete.  The  study  of  the  origin  and 
formation  of  organs  in  the  embryo,  known  under  the  names  of 
Emlnjological  Anatomy  or  Foital  Development,  to  which  a  separate 
chapter  will  be  devoted  in  this  work,  is  of  peculiar  importance  in  indi- 
cating the  general  relations  of  organic  structure. 

The  study  of  anatomy  may  be  viewed  in  two  different  aspects  ; 
viz.,  the  Physiological  and  the  Morphological.  In  connection  with  the 
first,  anatomy  supplies  the  materials  relating  to  structure  from  which  an 
explanation  is  sought  of  the  uses  or  functions  of  organs  by  the 
physiologist  ;  and  for  this  purpose  the  study  of  Textural  Anatomy  is  of 
particular  service.  In  connection  with  the  study  of  Morphology, 
Descriptive  Anatomy  investigates  and  combines  the  facts  relating 
to  structure  and  relations  of  organs,  from  which  may  be  deduced 
general  principles  as  to  the  construction  of  the  human  body  or  that  of 
animals.  In  the  determination  of  these  general  principles,  or  laws  of 
Morphology,  it  is  necessary  to  combine  the  knowledge  of  the  anatomy 
of  animals  with  that  of  man,  and  both  of  these  with  the  study  of 
development. 

PLAN   OI*  OKGANISATION. 

Vertebrate  Type. — The  general  plan  of  construction  of  the 
human  body  agrees  closely  with  that  which  prevails  in  a  certain 
number  of  animals,  viz.,  mammals,  birds,  reptiles,  amphibia,  and 
fishes,  and  is  known  as  the  vertebrate  type  of  organisation.  The 
main  feature  of  that  type,  and  that  from  which  its  name  is 
derived,  belongs  to  the  internal  skeleton,  and  consists  in  the  exis- 
tence of  a  number  of  bones  (or  cartilaginous  substitutes)  termed 
vertebrae,  which  extend  in  a  longitudinal  series  through  the  whole 
trunk  of  the  body,  and  which  by  their  more  solid  part,  termed 
centrum  or  locly,  are  so  disposed  as  to  form  a  pillar  or  axis,  round 
which  the  rest  of  the  parts  are  arranged  with  a  certain  conformity  of 
structure.    At  one  extremity  of  this  pillar  is  situated  the  head,  present- 
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ing  in  almost'  all  the  animals  formed  upon  tliis  tj^pe  the  character  of 
increased  development  of  its  constituent  parts  :  and  at  the  other  the 
tail  in  which  an  opposite  character  or  that  of  diminution  prevails  : 
while  on  the  sides  of  the  main  part  or  trunlc,  there  project  in  relation 
with  some  of  the  vertebral  elements  two  pairs  of  symmetrical  limls 
in  two  situations,  which  are  determinate  and  similar  in  different 
animals. 

The  head  and  trunk  contain  the  organs  or  viscera  most  important  to 
life,  such  as  the  alimentary  canal  and  the  great  central  organs  of  the 
sanguiferous  and  nervous  systems,  while  the  limbs,  from  which  such 
principal  organs  are  absent,  are  less  constant  and  differ  more  in 
the  degree  of  their  development  among  the  various  animals  formed  upon 
the  vertebrate  type.  The  whole  body  may  thus  be  regarded  as  being 
formed  of  an  axial  portion  consisting  of  the  head  and  trunk,  and  of 
ap2^endicidar  'portions  comprising  the  limbs.  In  man  and  the  higher 
animals  especially,  the  trunk  presents  a  division  into  the  neck,  chest, 
abdomen,  and  pelvis. 

The  vertebrate  form  of  skeleton  is  invariably  accompanied  by  a 
determinate  and  comformable  disposition  of  the  other  most  important 
organs  of  the  body — as  first,  by  the  existence  on  the  dorsal  aspect 
of  the  vertebral  axis  of  an  elongated  cavity  or  canal  which  contains 
the  brain  and  spinal  cord,  or  central  organs  of  the  nervous  system  ;  and 
second,  by  the  existence  on  the  ventral  aspect  of  the  vertebral  axis  of  a 
larger  cavity,  the  visceral  cavity,  in  which  are  contained  the  principal 
viscera  connected  with  nutrition,  such  as  the  alimentary  canal,  the 
heart  and  lungs,  the  great  blood-vessels,  and  the  urinary  and  genital 
organs. 

The  general  disposition  of  the  parts  of  the  body  and  of  the  more 
important  viscera  in  their  relation  to  the  vertebral  axis  are  shown  in 
the  accompanying  figures  of  the  external  form  and  longitudinal  and 
transverse  sections  of  the  human  embryo  at  an  early  period  of  its 
existence,  when  its  structure  resembles  more  closely  that  of  the  lower 
animals. 

Fig.  1, — Lateral  View  op 
THE  Human  Embryo  about 
Seven  Weeks  old  ;  the 
Vertebral  Axis  placed 
horizontally.  Magnified 
about  7  Diameters.  (A.T.) 

s,  indications  of  the  ver- 
xebral  divisions  along  the  line 
of  the  back  ;  r,  u,  anterior 
or  Tipper  limb  ;  t,  f,  posterior 
or  lower  limb  ;  u,  umbilical 
opening.  In  the  cranial  part 
the  divisions  of  the  brain  are 
indicated,  together  with  the 
eye,  and  a  n,  the  auditory 
vesicle  ;  near  h,  the  ventral 
plates  of  the  head  with  the  rudiments  of  the  upper  and  lower  javrs.  These  plates  and 
the  apertures  between  are  represented  in  a  state  belonging  to  a  somewhat  earlier  stage 
than  the  rest  of  the  body. 

Segmented  Character. — The  vertebrate  type  of  organisation  possesses,  there- 
fore, in  the  repetition,  of  similar  structural  elements  in  a  longitudinal  series 
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a  segniented  character,  especially  in  the  axial  portion  of  the  body,  and  this 
segmentation  affects  more  or  less,  not  merely  the  skeletal  parts  of  its  structure, 
but  also,  to  some  extent,  its  other  component  organs. 

Kg.  2.  Fig.  2. — Semidiagrammatic 

\m\y  OF  A  Longitudinal 
Section  op  the  Embryo 

llEPEESENTED  IN  FiGURE  1  ; 
SHOWING    THE  RELATIONS 

OP  THE  Principal  Systems 
AND    Organs    to  each 

OTHER  in  the  HORIZONTAL 

Position  op  the  Verte- 
bral Axis.    (A.  T.) 

1,  2,  3,  4,  5,  primary 
divisions  of  tlie  brain  in  the 
cranial  part  of  the  neural 
canal  ;  n,  ?/,  spinal  cord  in 
the  vertebral  part  of  the 
same  ;  s,  one  of  tiie  spinous 
processes  of  the  vertebra? 
(4th  dorsal)  ;  rJi,  cliorda  dorsalis  running  through  the  axis  of  the  vertebral  centra  or 
bodies  ;  ch',  the  same  extending  into  the  base  of  the  cranium  ;  a,  dorsal  aorta  ;  j?), 
pharyngeal  cavity  :  /,  /,  alimentary  canal  ;  h,  ventricular  part  of  the  heart,  from  which 
the  arterial  bulb  is  seen  joining  the  aorta  by  arches  ;  b,  branchial  plates  ;  I,  liver  ;  it; 
AV^olffian  body  ;  r,  urinary  vesicle  or  allantois,  joining  the  intestine  in  the  cloaca  ;  u,  u\ 
umlnlicus. 


Fig.  3.  Fig.  4. 


Fig.  3. — Transverse    Section  (diagrammatic)    op   the  Trunk  op  the  Embryo 
through  the  Anterior  Limbs.  (A.  T.) 

?«,  spinal  cord  ;  n,  neural  or  dorsal  arch,  including  bone,  muscle,  skin,  roots  of  the 
nerves,  &c.  ;  ch,  chorda  dorsalis,  surrounded  by  the  vei'tebral  body  or  centrum  ;  %\ 
ventral  or  visceral  arch,  or  wall  of  the  body  ;  j),  p,  pleuro-peritoneal  cavity  ;  i,  alimen- 
tary canal  ;  h,  heart ;  J,  I,  the  rudimentary  limbs. 

Fig.  4. — First  Dorsal  Vertebra  with  the  First  Eib  and  upper  part  of  thg 
Sternum,  seen  from  above.  ^ 

C,  body  or  centrum  ;  N,  neural  arch  or  vertebral  ring  ;  F,  cavity  of  the  chest,  visceral 
cavity. 


It  is  true  that  a  segmented  plan  of  construction  is  not  restricted  to  vertebrate 
animals,  but  exists  in  several  other  classes  of  the  animal  kingdom,  as  is  most 
conspicuously  seen  in  the  class  Articulata,  such  as  insects  and  Crustacea.  In 
these  animals,  however,  there  are  many  important  deviations  from  the  verte- 
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brate  type  of  org-anisation,  although  there  is  an  agreement  in  the  repetition  of 
parts  of  like  structure  in  a  longitudinal  series  ;  and  it  is  unnecessary  here  to 
trace  the  correspondence  between  their  structure  and  that  of  man. 

In  the  human  body,  as  in  that  of  all  vertebrate  animals,  the  character  of 
segmentation  is  most  obvious  in  the  osseous  and  nervous  systems,  so  that  the 
form  and  structure  of  the  other  systems  seem  to  be  in  some  measure  moulded 
upon  those  of  the  skeleton  and  cerebro-spinal  axis. 

The  trunk  of  the  body  more  especially  is  formed  of  a  series  of  parts  or 
segments  of  similar  structure  sufficiently  distinct  in  some  of  the  systems,  but 
more  or  less  blended  together  in  others.  Such  ideal  segments  of  the  body  may  be 
named  vertehral  i<cgmcnts,  or  somatomes  (Goodsir).  In  the  limbs,  although  in  the 
earliest  stages  of  their  formation  some  segmental  connection  may  be  traced 
between  them  and  the  trunk,  the  repetition  of  vertebral  elements  is,  in  their 
more  advanced  state  of  growth  greatly  obscured  by  the  modifications  of  form 
and  structure  they  have  undergone. 

Vertebrate  Hom.olog'y. — A  correspondence  in  the  structure  and  connection  of 
parts  or  organs  constitutes  what  is  now  called  anatomical  liomolorjij.  and  the 
same  term  is  frequently  employed  to  designate  anatomical  correspondence  of 
parts  serially  repeated  in  the  same  animal  :  but  for  this  last  or  serial  homo- 
logy the  modified  term  of  homofi/pfj,  suggested  by  Owen,  may  with  advantage 
be  substituted.  Thus,  the  arm-bone  or  humerus  of  man  is  homologous  with  the 
upper  bone  of  the  foreleg  of  a  quadruped  or  of  the  wing  of  a  bird,  while  it  is 
properly  homotypic  with  the  thigh-bone  of  man  himself  or  any  other  vertebrate 
animal.  It  has  further  been  fomid  convenient  to  express  by  the  word  analornj 
that  kind  of  resemblance  among  the  organs  of  animals  which,  though  indicating 
similarity  of  function,  and  even  in  some  respects  of  structure,  is  not  rendered 
complete  by  anatomical  relation  and  connection.  This  general  resemblance  may 
be  very  great  ;  but  it  is  of  a  different  kind  from  that  absolute  identity  which  is 
implied  by  the  term  anatomical  homology,  which  is  intended  to  convey  the  idea 
of  entire  correspondence  in  fundamental  structure,  position,  and  connection  of 
any  organ,  or  set  of  organs,  in  relation  to  a  general  plan  or  type  of  construction 
of  the  organism,  and  which  might  be  almost  looked  upon  as  synonymous  with 
anatomical  identity — a  correspondence,  too,  which  is  conceived  to  be  traceable 
through  all  the  modifications,  however  great,  which  the  form  and  structure  of 
the  organs  may  have  undergone  in  the  course  of  their  development.  Thus, 
the  heart  of  a  fish  or  amphibian,  though  very  different  in  external  form  and 
internal  arrang'ement,  is  strictly  homologous  with  that  of  a  mammal  or  of  man  ; 
or,  in  other  words,  it  is  anatomically  the  corresponding  organ.  But  the  heart  of 
the  crustacean,  though  muscular  in  its  structure,  and  fitted  to  propel  the  blood 
through  the  system,  and  thus  annlogous  to  the  heart  of  a  vertebrate  animal,  is 
not  regarded  as  strictly  homologous  with  it.  because  it  differs  in  its  anatomical 
relation  to  the  rest  of  the  organism,  and  cannot  be  referred  to  the  same  place  in 
a  general  plan  of  structure. 

Symmetry  of  Form. — A  remarkable  regularity  of  form  pervades  the  organisa- 
tion of  certain  parts  of  the  body,  especially  the  whole  of  the  limbs,  the  head 
and  neck,  and  the  framework,  at  least,  and  external  walls  of  the  trunk  of  the 
body.  Thus,  if  we  conceive  the  body  to  be  divided  by  a  plane  which  passes  from 
its  dorsal  to  its  ventral  aspect  (mesial  plane),  the  two  halves,  in  so  far  as  regards 
the  parts  previously  mentioned,  correspond  almost  exactly  with  each  other,  ex- 
cepting by  their  lateral  transposition, — and  the  human  body  thus  presents  in  a 
marked  manner  the  character  of  lateral  symmetrij.  There  is,  however,  a  depar- 
ture from  this  symmetrical  form  in  the  developed  condition  of  certain  of  the 
internal  organs,  such  as  the  alimentary  canal  from  the  stomach  downwards,  the 
heart  and  first  part  of  the  great  bloodvessels,  the  liver,  spleen,  and  some  other 
viscera,  which  are  therefore  stj^led  the  non-symmetrical  parts  or  viscera. 

But,  while  the  parts  on  each  side  of  the  mesial  plane  are  thus  so  far  symmetrical, 
the  same  correspondence  does  not  hold  between  parts  situated  in  the  dorsal  and 
ventral  regions,  nor  even  between  those  placed  in  the  cephalic  and  caudal  extre- 
mities of  the  body.  In  the  first,  with  the  exception  of  the  division  of  the 
ventrally-placed  sternum  into  segments  which  often  correspond  to  a  certain 
number  of  the  dorsal  vertebras,  no  such  dorso-ventral  symmetry  exists  :  and  in  the 


6 


IXTEODUCTION. 


long-itudinal  axis  of  the  traiik,  as  previously  stated,  the  similarity  between  the 
cephalic  and  caudal  parts  is  of  a  different  and  only  a  remote  kind  ;  that,  viz.,  which 
is  involved  in  the  repetition  in  series  of  vertebral  elements,  which,  though  funda- 
mentally similar,  yet  differ  greatly  in  the  form  and  development  of  their  parts. 

Descriptive  Terms. — In  the  description  of  parts  so  numerous,  so  various  in 
form,  and  so  comx>lex  in  their  connections  as  those  composing  the  human  body, 
there  is  difficulty  in  finding  terms  which  shall  indicate  with  suificient  precision 
their  actual  position  and  their  relation  to  the  rest  of  the  organism.  This  diffi- 
culty is  farther  increased  by  the  exceptional  erect  attitude  in  which  the  trunk  of 
the  human  body  is  placed  as  com.pared  with  the  horizontal  position  in  animals. 
Hence,  a  number  of  terms  have  long  been  in  use  in  human  anatomy  which  are 
understood  in  a  technical  or  restricted  sense.  The  vwstal  'i'>^<^nc,  for  example, 
already  referred  to,  is  that  by  which  the  body  might  be  divided  into  right  and 
left  lateral  halves,  and  the  m  iddle  or  median  Unc  is  that  in  which  the  mesial  plane 
meets  the  surface  of  the  body.  The  words  infernal  and  external  are  used  to 
denote  relative  nearness  to  and  distance  from  the  mesial  plane  towards  either 
side,  and  might  therefore  be  replaced  by  mesial  and  lateral.  The  words  anterior 
and  posterior,  superior  and  inferior,  and  several  others  indicating  position,  are 
employed  in  human  anatomy  strictly  with  reference  to  the  erect  posture  of  the 
body.  But  no^^^  that  the  more  extended  study  of  comparative  aiiatomy  and 
embryonic  development  is  largely  applied  to  the  elucidation  of  the  human  struc- 
ture, it  is  very  desirable  that  descriptive  terms  should  be  sought  wliich  may 
without  ambiguity  indicate  position  and  relation  in  the  organism  at  once  in  man 
and  animals. 

Such  terms  as  dorsal  and  ventral,  neural  and  riseeral,  ceplialic  and  caudal^ 
central  ^-^^  peri  plural .  proximal  and  distal,  axial  and  appendicnlar,  preaxial  and 
postaxial,  are  of  this  kind,  and  ought,  whenever  tliis  may  be  done  consistently 
wdth  sufficient  clearness  of  description,  to  take  the  place  of  those  which  are  only 
applicable  to  the  peculiar  attitude  of  the  human  body,  so  as  to  bring  the 
language  of  human  and  comparative  anatomy  as  much  as  possible  into  confor- 
mity. In  many  instances,  also,  precision  may  be  obtained  by  reference  to  certain 
fixed  relations  of  parts,  such  as  the  rertehral  and  sternal  aspects,  the  radial  or 
ulnar,  and  the  tihial  or  Jihular  borders,  the  flexor  or  extensor  surfaces  of  the 
limbs,  and  similarly  in  other  parts  of  the  body.  ^ 

DIVISIONS    OF   DESCRIPTIVE  ANATOMY, 

The  systems  and  organs  of  the  body  to  be  described  in  this  work 
may  conveniently  be  brought  under  the  following  divisions,  viz.  : — 

1.  Osteology,  the  Bones. 

2.  Arthrology,  the  Joints. 

3.  Myology,  the  Yoluntary  Muscles,  with  the  Fasciae  and  Apo- 

neuroses. 

4.  Angeiology,  the  Distribution  of  the  Blood-vessels  and  Lym- 

phatics. 

5.  Neurology,  the  Distribution  of  the  Nerves. 

6.  Splanchnology,  the  Viscera,  including — 

a.  The  Brain  and  Spinal  Cord. 
J).  The  Organs  of  the  Senses. 

c.  The  Heart. 

d.  The  Lungs  and  Organs  of  Eespiration. 

e.  The  Organs  of  Digestion  with  the  Accessory  Glands. 
/.  The  Urinary  Organs. 

g.  The  Organs  of  Reproduction. 

The  integuments  will  be  described  in  the  part  on  General  Anatomy. 


DESCEIPTIVE  OE  SPECIAL  ANATOMY, 


OSTEOLOGY. 


THE  SKELETON. 

The  Skeleton  or  solid  framework  of  the  body  is  mainly  formed  of 
the  bcnes,  but  is  completed  in  some  parts  by  the  addition  of  cartilages. 
The  bones  are  bound  together  by  means  of  ligaments,  and  are  so  dis- 
posed as  to  support  the  softer  parts^  protect  delicate  organs,  and  give  at- 
tachment to  the  muscles  by  which  the  different  movements  are  executed. 

In  the  lower  animals  the  term  skeleton  has  a  wider  signification  than 
in  man,  comprehending  two  sets  of  parts,  viz.,  1st,  those  of  the  cndo- 
slzeMon^  or  the  deeper  osseous  and  cartilaginous  framework  which 
corresponds  to  the  human  skeleton  ;  and  2nd,  those  of  the  cxo-slccMon, 
or  clermal-sheJdon,  comprising  the  integument  and  various  hardened 
structures  connected  witli  it.  All  vertebrate  animals  possess  an  endo- 
skeleton ;  but  in  some  of  them  the  exo-skeleton  attains  greater  pro- 
portions than  in  others,  and  is  combined  by  means  of  hardened  parts 
more  fully  with  portions  of  the  endo-skeleton.  In  almost  all  inverte- 
brate animals  the  dermal  or  exo-skeleton  alone  exists. 

In  man,  as  in  the  higher  vertebrates,  the  greater  part  of  the  endo- 
skeleton  is  formed  of  bone,  a  calcified  animal  tissue,  which,  when  freed 
by  putrefactive  maceration  from  its  fat  and  various  soft  adherent  parts, 
and  subsequently  dried,  is  capable  of  remaining  unchanged  for  a  very 
long  period  of  time.  It  is  customary  and  convenient  thus  to  study  the 
bones  chiefly  in  the  macerated  and  dried  state,  that  is,  deprived  of  their 
accessory  soft  parts. 

Certain  accessory  soft  parts  are  connected  with  the  bones  :  these  con- 
sist chiefly  of  tlie  external  fibrous  and  vascular  covering  ioYm^di periosteum ^ 
and  of  the  medulla,  marrow  or  fat,  which  fills  their  larger  internal  cavi- 
ties. The  bones  are  permeated  by  blood-vessels,  which  supply  materials 
for  their  nourishment,  and  they  are  provided  also  with  absorbent 
vessels  and  with  nerves  m  small  quantity. 

The  bony  substance  or  osseous  tissue  consists  of  an  organised 
animal  basis  which  is  essentially  fibrous  in  its  structure,  and  is  inti- 
mately combined  with  a  large  proportion  of  earthy  and  saline  ingre- 
dients. The  former  gives  tenacity,  the  latter  hardness  and  rigidity  to 
the  osseous  substance.  The  earthy  and  saline  matter  may  be  obtained 
separate  by  burning  or  calcination  of  bones  in  an  open  fire,  and  when 
this  is  done  with  sufficient  care,  these  may  be  preserved  in  the  form  of 
the  original  bone.  It  constitutes  about  two-thirds  of  the  weight  of  the 
dried  substance  of  bone,  and  consists  mainly  of  a  tribasic  phosphate  of 
lime,  or  bone  earth,  together  with  about  a  fifth  of  carbonate  of  lime 
and  smaller  quantities  of  fluoride  of  calcium,  chloride  of  sodium,  and 
magnesian  salts.^ 

The  earthy  ingredients  and  salts  of  bone  may  be  removed  by  solu- 
tion in  hydrochloric  acid,  and  there  is  thus  obtained  separately  the 
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animal  constituent  or  organised  basis  of  the  bone-tissue,  wbicb  retains 
not  only  the  general  form,  but  also  the  minute  structure  of  the  original 
bone.  This  is  a  tough,  flexible,  and  mainly  fibrous  substance,  which  is 
capable  of  being  in  great  part  resolyed  into  gelatin  by  boiling. 

The  ends  of  the  bones,  when  jointed  moveably  with  others,  are  coyered 
by  a  thin  layer  of  dense  permanent  cartilage,  called  articular  cartilage  ; 
and  the  adjacent  bones  are  united  together  by  fibrous  ligaments  which 
may  be  considered  as  continuous  with  the  periosteum  covering  the  rest 
of  the  bones.  In  some  instances  distinct  bones  are  directly  united  by 
means  of  ligament  or  cartilage  without  any  joint-cayity  intervening. 
Tims  the  osseous  system  as  a  whole  may  be  considered  to  be  eny eloped 
by  a  fibrous  coy e dug. 

The  bones  are  originally  formed  by  a  process  termed  ossification  from 
soft  substance.  This  process  commences  in  the  greater  number  of  bones 
in  cartilage  ;  in  some  it  begins  in  fibrous  tissue  or  membrane ;  and  in  all 
instances  the  further  growth  of  the  bone  substance  takes  place  largely 
in  the  latter  way.  The  deposit  of  bone  begins  generally  at  one  spot, 
which  is  therefore  called  the  original  point  or  primary  centre  of  ossifica- 
tion ;  bat  there  are  sometimes  several  of  these  from  the  first.  In  most 
bones,  after  considerable  advance  in  growth  by  extension  from  the 
original  centre,  ossification  occurs  at  comparatively  later  periods  in  one 
or  more  separate  points,  forming  secondary  or  tertiary  centres  ;  and  the 
portions  of  bones  so  formed,  and  remaining  united  to  the  main  part  for 
a  time  by  intervening  cartilage,  are  termed  epijihyses.  In  many  instances 
entire  consolidation  of  the  bone  by  the  osseous  union  of  the  epiphyses 
does  not  take  place  till  the  full  size  has  been  attained,  and  this  may  be 
as  late  as  the  twenty-third  or  even  the  twenty-fifth  year  of  life. 

In  their  outward  form  the  bones  present  much  diversity,  but  have 
been  reduced  by  anatomists  to  the  following  classes: — 1.  Long  or 
cylindrical,  such  as  the  chief  bones  of  the  limbs.  These  consist  of  a 
body  or  shaft,  cylindrical  or  prismatic  in  shape,  and  two  extremities 
which  are  usually  thicker  than  the  shaft,  and  have  smooth  cartila- 
ginous surfaces  for  articulation  with  neighbouring  bones.  The  shaft  is 
generally  hollow  and  filled  with  marrow,  by  which  sufficient  size  and 
strength  are  attained  without  undue  increase  of  weight.  2.  Tabular 
or  flat  bones,  like  the  scapula,  ilium,  and  the  bones  forming  the  roof 
and  sides  of  the  skull.  3.  Short  bones,  which  are  more  or  less  rounded 
or  angular,  as  in  the  carpus  and  tarsus.  4.  Irregular  or  mixed  bones, 
mostly  situated  symmetrically  across  the  median  plane  of  the  body,  and 
often  of  a  complex  figure,  such  as  the  vertebrae. 

In  tliese  differently  shaped  bones  the  osseous  substance  occurs  in  two  forms, 
viz.,  tlie  compact  and  the  spongy.  There  is,  however,  no  essential  differense  in 
structure  or  properties  between  these  beyond  that  of  thickness  or  thinness  of  the 
component  material. 

The  surfaces  of  bones  present  various  eminences,  depressions,  and  other  marks, 
to  designate  which  the  following  terms  are  in  common  use.  Any  marked  bony 
prominence  is  called  a  process  or  (ij)ojj7i?/sis,  the  main  part  of  the  bone  being 
sometimes  named  diajjlti/sis  ;  while  processes  originally  ossified  from  a  distinct 
centre  are  during  their  separate  condition  named  rj)ij)h?/ses.  A  slender,  sharp,  or 
pointed  eminence  is  named  a  S2)'nie,  or  spinous  process  ;  a  blunt  one  a  tubercle  ;  a 
broad  and  rough  one  a  tuheros'dy.  The  terms  crcsi,  line,  and  vklnG  are  usually 
applied  to  a  prominent  border,  or  to  an  elevation  running  some  way  along  the 
surface  of  a  bone.  A  liead  (caput,  capitulum.  or  capitellum)  is  a  rounded  process 
supported  on  a  narrower  part  named  the  nech  (cervix).    The  term  condyle,  some- 
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•what  varionsly  applied  by  anatomists,  is  most  frequently  employed  to  denote  an 
eminence  bearing  a  flattened  articular  surface. 

The  cavities  and  depressions  of  bones  are  very  various.  An  aperture  or  perfo- 
ration, when  short,  is  named  a  foramen  ;  when  continued  some  way  as  a  passage 
it  is  termed  a  canal  or  meatus.  A  narrow  slit  is  named  a  fissure,  an  open  excava- 
tion or  hollow  in  one  or  in  several  bones  together  is  termed  a  fossa.  This  term  is 
also  sometimes  applied  to  the  socket  of  a  joint,  as  in  the  glenoid  or  shallower, 
and  the  cotyloid  or  deeper  form  of  joint  cavity.  Sinus  and  antrum  are  names 
applied  to  considerable  cavities  in  the  interior  of  certain  bones.  Besides  these, 
various  other  terms  are  employed  v/hich  do  not  require  explanation,  such  as  notch, 
(incisura)  groove,  furrow,  (sulcus),  &c. 

The  mimber  of  "bones  in  the  skeleton  varies  at  different  periods  of 
life,  some  which  are  originally  distinct  becoming  nnited  together  as  the 
process  of  ossification  advances.  The  following  is  a  statement  of  the 
number  usaallj  reckoned  as  distinct  in  middle  life  : — 


Single  bones. 

Pairs. 

Total. 

The  vertebral  column  . 

.  26 

26 

The  skull  . 

.  6 

's 

22 

The  hyoid  bone  . 

.  1 

1 

The  ribs  and  sternum  . 

.  1 

12 

25 

The  upper  limbs 

32 

64 

The  lower  limbs  . 

31 

62 

34 

83 

200 

Besides  the  bones  included  in  the  above  enumeration,  there  exist  like- 
wise the  small  auditory  ossicles,  and  various  bones  formed  in  tendons  and 
called  sesamoid,  such  as  the  patella,  and  those  of  the  thumb  and  great 
toe,  usually  amounting  to  8  pairs  or  16  in  all. 

I.— THE    VERTEBRAL  COLUMIST. 

The  vertebral  column  is  composed  of  a  series  of  bones  called  verfe- 
IrrfB,  Vvhich  are  united  together,  for  the  most  part,  by  joints  aud  elastic 
substance  in  such  a  manner  that,  although  the  amount  of  motion 
allowed  between  each  pair  is  slight,  the  aggregate  is  sufficient  to  give 
the  column  very  considerable  flexibility.  The  vertebra  are  originally 
thirtj^-three  in  number.  Of  these,  the  twenty-four  upper  remain 
separate  in  the  adult,  retaining  their  mobility,  and  are  hence  called 
moveal)le  vertebra?.  They  are  succeeded  by  five  others,  which  rapidly 
diminish  in  size  from  above  downwards,  and  which  are  united  into  one 
mass  called  the  sacrum  ;  beyond  the  sacrum  are  four  dwindled  terminal 
members  of  the  series,  which  as  age  advances,  likewise  become  more  or 
less  united,  and  form  the  coccyx.  These  sacral  and  coccygeal  vertebra3 
have  thus  l3een  called  the  fixed  or  'united  vertebrse. 

la-eneral  characters  of  the  Vertebrae. — The  general  characters  are 
best  seen  in  the  vertebrae  placed  near  the  middle  of  the  column,  of 
which  the  sixth  dorsal  vertebra,  shown  in  Fig.  8,  may  serve  as  an 
example.  Each  has  more  or  less  the  form  of  a  ring,  and  presents  for 
consideration  a  body,  arch,  and  processes. 

The  Ijody  or  centrum  (Owen),  is  a  short  cylinder  or  disc,  which  forms 
the  anterior  part  of  the  vertebra.  Its  superior  and  inferior  surfaces  are 
nearly  flat.  Its  anterior  aspect  is  convex  from  side  to  side,  but  slightly 
concave  from  above  downwards.  Its  posterior  surface  forms  part  of  the 
ring,  and  is  slightly  concave  from  side  to  side.    These  vertical  surfaces 
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are  pierced  by  numerous  small  foramina  for  the  passage  of  blood-ves- 
sels, one  or  two  of  whicb  foramina  situated  near  the  middle  of  the  pos- 
terior surface  are  much  larger  than  the  others. 

The  arch  consists  of  two  symmetrical  portions  which  spring,  one  on 
each  side,  fi'om  the  posterior  surface  of  the  body,  and  meet  in  the 
middle  line  behind.  The  anterior  part  of  each  half,  rounded  and  nar- 
row, is  called  the  pedicle;  the  posterior  partis  broad  and  flat,  and  is 
called  the  lamina  (neur apophysis,  Owen).  The  concavities  on  the 
upper  and  lower  borders  of  the  pedicles  are  named  notches,  and  consti- 
tute by  the  apposition  of  those  of  contiguous  vertebrae,  the  iniervertehral 
foramina,  a  series  of  rounded  apertures,  which  communicate  with  the 
vertebral  canal,  and  transmit  the  spinal  nerves  and  blood  vessels. 

The  spinous  ])rocess  (neural  spine,  Ow.)  projects  backwards  from  the 
arch  in  the  middle  line.  The  transverse  processes  (diapophyses,  Ow.), 
placed  one  on  each  side,  project  outwards  from  the  anterior  part  of  the 
arch.  The  articular  processes  (zygapophyses,  Ow.),  two  superior  and 
two  inferior;  project  upwards  and  downwards  from  a  point  near  the 
junction  of  pedicle  and  lamina.  Their  articular  surfaces,  coated  with 
cartilage,  in  the  superior  pair  look  backwards,  and  in  the  inferior  for- 
wards, so  that  the  former  face  the  latter  in  adjoining  vertebrae. 

The  foramen  is  bounded  anteriorly  by  the  bod}^,  posteriorly  and  later- 
ally by  the  arch.  The  series  of  ri)igs  thus  formed,  united  by  ligaments, 
constitutes  the  nevral  canal,  in  which  the  spinal  cord  is  contained. 

Texture. — The  bodies  of  the  vertebrae  are  almost  entirely  composed 
of  spongy  substance,  the  surface  being  covered  with  only  a  thin  layer 
of  compact  tissue.  Yenous  canals,  commencing  at  the  larger  foramina 
behind,  traverse  the  cancellated  structure.  The  arch  and  processes 
contain  a  much  smaller  proportion  of  spongy  substance,  being  covered 
with  compact  tissue  of  considerable  density  in  some  places. 

GROUPS   OF  VERTEBBiE. 

The  vertebras  are  divided  into  five  groups,  named  from  the  regions 
which  they  occupy,  cervical,  dorsal,  lumlar,  sacral,  and  coccycjecd. 

Cervical  Vertebrae. — These  are  seven  in  number.  The  first  and 
second  are  so  peculiar  in  form,  as  to  require  a  separate  description. 
The  following  characters  belong  to  the  five  lower  vertebras. 

Fig.  5. — Thikd  Cervical  Vertebra.    (A.  T.)  | 

A,  from  above  and  slightly  from  behind  ;  B,  from 
the  side.  1,  the  body  ;  behind  the  pedicle  and 
inter-vertebral  notch  ;  3,  lamina  ;  4,  vertebral  ring,  of 
a  triangular  form  ;  5,  bifid  spinous  process  ;  6,  6  *, 
transverse  process — 6,  posterior,  6*,  anterior  tubercle  ; 
a,  foramen  in  the  transverse  process  transmitting  the 
vertebral  artery ;  7,  7',  articular  processes — 7,  the 
supei-ior,  7',  the  infeiior. 

The  lody  is  small  and  broader  from  side 
to  side  than  from  before  backwards.  Its 
superior  surface  is  transversely  concave  from 
the  upward  projection  of  its  lateral  margins, 
and  is  sloped  down  anteriorly.  The  under 
surface  on  the  contrary  is  rounded  off  at  the 
sides,  while  its  anterior  margin  forms  a  marked  projection  downwards. 


Fig.  5. 
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The  lambm  are  long  and  flat.  The  superior  notches  are  deeper  than 
the  inferior. 

The  spinous  iirocess  is  short,  horizontal,  or  only  slightly  depressed, 
and  bifid  :  that  of  the  seventh,  however,  is  longer  than  the  others,  and 
terminates  in  a  tubercle,  which  is  readily  felt  below  the  skin,  hence  the 
name  verteira  promiiiens,  applied  to  this  vertebra. 

The  lateral  parts  usually  called  transverse  jjrocesses  are  short  and 
bifid,  presenting  thus  at  their  extremities  two  tubercles,  anterior  and 
posterior,  which  are  named  respectively  by  Owen,  'parapoplujsis  and 
dkipophysis.  Each  process  is  deeply  grooved  superiorly  for  the  spinal 
nerves, and  at  its  base  is  perforated  vertically  by  a  round  foramen,  through 
which  in  the  upper  six  the  vertebral  artery  and  vein  pass.  It  is  united 
with  the  rest  of  the  vertebra  by  two  parts  ;  by  the  posterior,  at  the 
place  of  junction  of  pedicle  and  lamina,  like  a  dorsal  transverse  pro- 
cess ;  by  the  anterior,  to  the  body  of  the  vertebra,  in  the  same  line  with 
the  heads  of  the  ribs.  The  transverse  process  of  the  seventh  vertebra 
is  large  but  not  bifid,  and  only  slightly  grooved. 

The  articular  processes  are  large  and  flat.  Their  articular  surfaces 
are  oblique,  the  superior,  looking  backwards,  upwards  and  slightly 
inwards  ;  the  inferior  forwards,  downwards  and  slightly  outwards. 

The  foramen  is  triangular  and  larger  than  in  the  dorsal  or  lumbar 
vertebra9. 

The  first  Cervical  Vertebra,  or  Atlas,  diflPers  remarkably  from  the 
others,  by  the  absence  of  a  body  and  spinous  process,  having  the  form 
merely  of  a  large  ring  with  articular  and  transverse  processes. 


Fig.  6.— Atlas  Vertebra,  from  above. (A. T.)  4 

1,  the  anterior  arcli,  with  a  tubercle  in 
front  ;  4,  the  posterior  part  of  the  ring,  with 
5,  an  indication  of  a  spinous  tubercle  ;  4',  the 
anterior  part  of  tlie  ring,  containing  the  odon- 
toid process,  and  indicating  in  front  of  4'  the 
smooth  surface  on  which  the  process  moves 
in  rotation  ;  6,  the  transverse  process  with  a 
slight  indication  of  division  into  two  tubercles  ; 
7,  the  condylar  articular  process ;  +  inside 
it  indicates  the  rounded  tubercle  to  which  the 
transverse  ligament  is  attached  ;  a,  the  foramen 
in  the  transverse  process  ;  h,  the  groove  on  the 
posterior  arch  for  tlie  vertebral  artery. 


Fig.  6, 


1 


s 


The  interioi:  of  the  ring  is  wider  posteriorly  than  anteriorly.  Its 
posterior  part  corresponds  to  the  foramina  of  the  other  vertebree  ;  its 
narrower  anterior  part  is  occupied  by  the  odontoid  process  of  the  axis, 
and  in  the  recent  state  is  separated  from  the  posterior  by  the  transverse 
ligament.  In  front  of  the  ring  is  the  anterior  arch,  on  the  anterior 
aspect  of  which  is  a  small  tubercle,  and  on  the  posterior  a  smooth 
surface  for  articulation  with  the  odontoid  process.  At  the  sides  of  the 
ring  are  the^  lateral  masses,  which  are  thick  and  strong,  bearing  the 
articular  processes  superiorly  and  inferiorly,  and  extending  outwards 
into  the  transverse  processes.  The  articular  processes  differ  from  those 
of  other  vertebn^  in  being  situated  in  front  of  the  places  of  exit  of  the 
nerves.  The  superior  are  oval,  converging  in  front,  with  cartilaginous 
surfaces  concave  from  before  backwards,  and  looking  upwards  and 
inwards.  At  the  inner  margin  of  each  is  a  smooth  rounded  tubercle, 
to  which  the  transverse  ligament  is  attached.    The  inferior  articular 
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processes  are  smaller  than  the  superior,  flat,  nearly  circular,  looking 
downwards  and  slightly  inwards. 

The  posterior  arch  presents  in  the  middle  line  a  rough  elevation,  the 
rudiment  of  a  spinous  process.  The  rest  of  the  arch  is  thick  and 
round,  but  at  its  junction  with  the  lateral  masses,  it  is  hollowed  out 
superiorly,  so  as  to  form  a  smooth  transverse  groove,  in  which  lie  the 
vertebral  artery  and  first  spinal  (sub-occipital)  nerve.  It  is  sometimes 
converted  into  a  foramen  by  a  small  arch  of  bone,  and  corresponds  to 
the  notches  of  the  other  vertebrge. 

The  frcmsverse  processes  are  larger  and  project  further  outwards  than 
those  of  the  subjacent  vertebrae.  They  are  flattened  from  above  down- 
wards, and  have  the  foramen  for  the  vertebral  artery  at  their  roots. 
Their  extremities  are  not  bifid,  but  broad  and  rough. 

The  Second  Yevtebv3..~Axis  (vert,  dentata)  forms  a  pivot  on  which 
the  head  with  the  first  vertebra  rotates. 

The  body  is  characterised  by  the  presence  of  a  large  blunt  or  tooth- 
like  process  called  oclontoid  (proc.  dentatus).  This  consists  of  an  enlarged 

part  termed  the  head,  and  a  lower  part 
^^o-  '^^  or  ncclc.    It  presents  in  front  a  smooth 

surface  for  articulation  with  the  atlas,  and 
behind  a  smooth  groove  to  receive  the 
transverse  ligament.    The  lower  surface 

Fig.  7.— The  Axis  Vertebra.   (A.  T.)  ^ 

A,  seen  from  above  and  beliind  ;  *B,  seen  from  the 
right  side.  1,  the  body  ;  4,  the  vertebral  ring 
or  foramen  ;  5,  the  spinous  process,  bifid  and  very 
large  ;  6,  the  transverse  process  ;  7,  the  superior 
articular  process  ;  7',  ths  inferior  oblique  articu- 
lar jDrocess  ;  1*  in  A,  is  placed  at  the  side  of  the 
odontoid  process  ;  in  B,  in  front  of  it,  marking  the 
smooth  surface  of  articulation  with  the  anterior  arch 
of  the  atlas. 

of  the  body  resembles  that  of  the  suc- 
ceeding vertebrse.  Its  anterior  surface 
presents  a  low  median  vertical  ridge,  with 
a  depression  on  each  side. 
The  superior  articular  surfaces  placed  like  those  of  the  atlas  in  front 
of  the  notch,  lie  close  to  the  base  of  the  odontoid  process,  partly  on  the 
body  and  partly  on  the  arch  of  the  vertebra.  These  surfaces  look 
upwards  and  slightly  outwards.  The  inferior  articular  processes  are 
similar  in  form  and  position  to  those  of  the  succeeding  vertebrae. 

The  spinous  process  is  very  large,  rough,  deeply  bifid,  and  grooved  on 
its  inferior  surface.    The  tamitm  are  very  thick  and  strong. 

The  transverse  processes  are  shore  and  scarcely  grooved  and  bifurcated. 
The  foramen  for  the  vertebral  artery  is  inclined  obliquely  downwards 
and  inwards. 

Borsal  Vertebra. — These  are  twelve  in  number,  and  support  the 
ribs. 

The  body  as  seen  from  above  is  somewhat  heart-shaped  ;  its  antero- 
posterior and  transverse  diameters  are  nearly  equal. 

It  is  specially  characterised  by  the  presence,  at  the  place  where  it 
joins  the  arch,  of  depressed  articular  surfaces  for  the  heads  of  ribs.  In 
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the  greater  number  of  instances,  there  are  two  costal  surfaces  on  each 
side, — one  on  the  superior,  the  other  on  the  inferior  border, — so  placed 
that  each  completes,  with  that  of  the  adjacent  vertebra,  a  cavity  for  the 


Fig.  8. — Sixth  Dorsal  Vertebra.    (A.  T.)  A 

A,  viewed  from  above  ;  15,  viewed  from  the 
riglit  side.  1,  the  body  ;  2,  the  pedicle  ;  3,  the 
lamina  ;  4,  vertebral  ring,  nearly  eircuhir  ;  5, 
si^inous  process  ;  6,  transverse  process  ;  7,  7', 
superior  and  inferior  articulating  processes  ;  c,  c', 
superior  and  inferior  facets  on  the  body  for  the 
articulation  of  the  head  of  the  rib  ;  d,  facet,  on 
the  transverse  process  for  the  articulation  of  the 
tubercle  of  the  rib. 

head  of  one  rib.  The  body  of  the  first 
dorsal  vertebra  is,  however,  distinguished 
by  having  on  each  side,  near  its  upper 
border,  a  complete  articular  surface  for 
the  head  of  the  first  rib,  besides  a  smaller 
surface  on  the  lower  border  for  one 
facet  of  the  second  rib.  On  the  bodies 
of  the  tenth,  eleventh,  and  twelfth  ver- 
tebrae, there  is  only  one  costal  surface 
for  the  corresponding  ribs  ;  that  on 
the  tenth  vertebra  is  usually  complete, 
when  there  is  necessarily  no  costal  sur- 
face at  the  lower  border  of  the  ninth  vertebra,  but  only  one  such 
surface,  a  demi-facet  at  its  upper  border  for  the  ninth  rib. 

The  Jaminm  broad  and  flat  are  imbricated  or  slo]3ed  one  pair  over 
another  like  tiles  on  a  roof.  The  superior  notches  are  very  shallow,  the 
inferior  comparatively  deep. 

The  sjnnous  process,  described  as  bayonet-shaped,  is  three-sided,  and 
terminates  in  a  slight  tubercle.  It  is  longest  and  has  the  greatest 
downward  inclination  in  those  toward  the  middle  of  the  series. 

The  transverse  jirocesses  are  directed  outwards  and  backwards,  and 
terminate  in  a  rough  tubercle  which  presents  anteriorly  a  smooth 
surface  for  articulation  with  the  tubercle  of  a  rib.  This  articular 
surface  is  wanting  on  the  eleventh  and  twelfth  vertebra3.  In  several  of 
the  lowest  vertebrai  the  extremity  of  the  transverse  process  when  looked 
at  from  behind  presents  three  slight  elevations,  named  the  external, 
internal,  and  inferior  tubercles.  These  are  best  marked  on  the  twelfth 
vertebra,  and  correspond  respectively  to  the  transverse,  mammillary, 
and  accessory  tubercles  to  be  afterwards  noticed  on  the  lumbar  vertebrae. 
(See  Figs.  9  and  10,  e,f,  G.) 

The  articular  processes  have  their  cartilaginous  surfaces  nearly 
vertical.  Those  of  the  superior  processes  look  backwards,  slightly 
upwards  and  outwards,  those  of  the  inferior  look  forwards,  slightly 
downwards  and  inwards.  But  the  superior  articular  processes  of  the 
first  dorsal  vertebra  are  similar  to  those  of  the  cervical,  and  the  inferior 
of  the  twelfth  dorsal  to  those  of  the  lumbar  vertebrae. 

lihe  foramen  is  nearly  circular,  and  is  smaller  than  in  the  cervical  or 
the  lumbar  region. 

lumbar  Vertebrae. — These  are  five  in  number,  larger  than  the 


VERTEBRAL  COLUMN. 


dorsal  vertebrge,  and  distinguished  by  tlie  absence  of  costal  articular 
surfaces. 


Fig.  9. — Third  Lumbar  Vertebra.  (A.  T.)  i 

A,  from  above  ;  B,  from  the  right  side. 
1,  the  body  ;  2,  the  pedicle  and  inter- 
vertebral notch  ;  3,  the  lamina  ;  4,  the 
vertebral  ring,  somewhat  triangular  ;  5, 
the  spinous  process  ;  6,  transverse  process  ; 
7,  7/  superior  and  inferior  articular  pro- 
cesses ;  e,  the  mammillary  tubercle,  appa- 
rently on  the  superior  articular  process  ; 
/,  the  accessory  tubercle,  between  the  ar- 
ticular and  transverse  processes. 

The  dodi/  has  a  greater  diameter 
transversciy  than  from  before  back- 
wards, and  viewed  from  above  or 
below  its  surface  presents  a  reni- 
form  outline.  That  of  the  fifth 
lumbar  vertebra  is  considerably 
deeper  in  front  than  behind. 

The  lamiiue  are  shorter,  deeper, 
and  thicker  than  those  of  the 
dorsal  vertebrae.  The  superior 
notches  are  shallow,  the  inferior 
deep. 

The  qrinous  j'^'^^oms  projects  horizontally  backwards.    It  has  con- 
siderable breadth  from  above 
Fig.  10.  downwards,  and  is  thickened  and 

rough  along  its  posterior  edge. 


Fig.  10. — Two  Lower  Dorsal  and  two 
Upper  Lumbar  Vertebrae.  (A.  T. )  ^ 

with  portions  of  the  eleventh  and  twelfth 
ribs  of  the  right  side  :  viewed  from  behind, 
chiefly  to  show  the  relations  of  the  trans- 
verse processes  and  adjacent  tubercles. 
1,  body  of  the  eleventh  dorsal  vertebra  ; 
,  spinous  process  of  the  second  lumbar  ; 

6,  costal  tubercle  of  the  transverse  process ; 

7,  7',  superior  and  inferior  articular  pro- 
cesses ;  e,  mammillary,  and  /,  accessory 
tubercle  ;  c,  c,  two  ribs.  These  indica- 
tions are  placed  only  on  the  alternate  verte- 
briB  to  avoid  crowding  the  figure. 

The  transverse  processes,  long 
and  somewhat  spatula- shaped, 
project  directly  outwards.  Their 
extremities  lie  in  series  with  the 
external  tubercles  of  the  lower 
dorsal  transverse  processes,  and 
with  the  ribs.     Behind  each  at  its  base  is  a  small  process  pointing 
downwards,  which  corresponds  to  the  inferior  tubercles  of  the  dorsal  trans- 
verse processes,  and  is  called  the  accessory  process  (anapophysis,  Owen). 
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The  articular  processes  are  thick  and  strong.  Their  articular  surfaces 
are  vertical ;  those  of  the  superior  pair  concave,  look  backwards  and 
inwards,  those  of  the  inferior,  convex,  look  forwards  and  outwards. 
The  superior  pair  are  further  apart  than  the  inferior,  and  embrace  the 
inferior  pair  of  the  vertebra  above  them.  From  each  superior  articular 
process,  a  tubercle  projects  backwards,  which  corresponds  to  the 
internal  tubercles  of  the  dorsal  transverse  processes,  and  is  called  the 
mammillary  process  (metapophysis,  Owen). 

The  foramen  is  large  and  triangular,  or  widely  lozenge-shaped. 

Sacral  Vertebra. — These  by  their  union  in  the  adult,  form  the 
OS  sacrum,  but  in  youth  they  present  the  elements  of  five  distinct 
vertebrse.  The  sacrum  is  placed  below  the  last  lumbar  vertebra,  and 
articulates  laterally  with  the  two  ossa  innominata,  thus  completing 
together  with  the  coccyx  the  wall  of  the  pelvis  above  and  behind.  The 
uppermost  vertebra  is  the  largest,  those  which  follow  become  rapidly 
smaller  and  the  fifth  is  rudimentary.  Hence  the  sacrum  has  the  form 
of  a  triangle  with  its  base  directed  upwards.  It  is  concave  and  smooth 
m  front,  convex  and  uneven  behind.  The  direction  of  its  surfaces  is 
very  oblique,  its  ventral  aspect  looking  somewhat  downwards,  and 
forming  above  at  the  place  where  it  joins  the  last  lumbar  vertebra,  the 
projection  tevmad  2^romo}ifori/.  The  dorsal  or  posterior  surface  looks 
slightly  upwards. 

Fig.  11. 

Fig.  11. — Sacrum  op  the  Male,  viewed  from 

BEFORE.  I 

1,  1,  four  transverse  ridges,  indicating  the  place  of 
original  separation  of  the  bodies  of  the  live  sacral 
vertebrae  ;  2,  anterior  sacral  foramina  ;  3,  4,  lateral 
.surface  ;  5,  a  notch  which,  with  the  coccyx,  forms  a 
passage  for  the  fifth  sacral  nerve  ;  6,  oval  surface  of 
the  upper  part  of  the  sacrum  for  articulation  with  the 
body  of  the  last  lumbar  vertebra  ;  7,  superior  articular 
processes  ;  8,  inferior  oval  surface  for  articulation 
with  the  coccyx  ;  + ,  inferior  lateral  angle. 

The  ventral  surface  is  concave  from  above  downwards,  and  slightly 
so  from  side  to  side.  It  is  traversed  horizontally  by  four  ridges,  which 
indicate  the  places  of  union  of  the  bodies  of  the  five  vertebrj©,  and  at 
the  extremities  of  which  are  situated  on  each  side  four  foramma  called 
anterior  sacral  These  foramina  widen  externally  into  grooves,  and 
diminish  in  size  from  above  downwards. 

The  dorsal  surface  is  convex,  very  uneven  and  somewhat  narrower 
than  the  ventral.  It  presents  along  the  median  line  four  small 
eminences,  the  spinous  processes,  usually  more  or  less  connected,  so  as 
to  form  a  ridge.  Below  the  last  spinous  process  is  a  triangular  opening, 
the  termination  of  the  spinal  canal,  the  lateral  margins  of  which  are 
formed  by  the  imperfect  lamiuis  of  the  fifth  sacral  vertebra,  and  present 
a  pair  of  tubercles,  the  sacral  cornua,  which  project  downwards,  and 
articulate  with  the  cornua  or  horns  of  the  coccyx.  On  each  side  of  the 
ridge  of  spines  the  surface  is  smooth  and  hollowed  in  the  position  of 
the  united  laminog,  and  beyond  this  surface  are  two  rows  of  eminences, 
the  inner  of  which  corresponds  to  the  articular  and  mammillary  pro- 
cesses of  the  lumbar  vertebra3,  the  outer  to  the  transverse  processes. 
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In  the  groove  between  the  two  rows  are  placed  the  four  posterior  sacral 
foramina,  which  are  smaller  than  the  anterior. 

The  part  of  the  sacrum  external  to  the  foramina  constitutes  the 
lateral  mass,  and  is  broad  and  thick  superiorly,  but  narrowed  inferiorlv. 
The  outer  aspect  of  the  upper  part  presents  in  front  a  large  uneven 

Fig.  12. — Sacrum  and  Coccyx  op  the 
Male  yiewei;  from  behind.    (A.  T.)  ^ 

1,  Body  of  the  first  sacral  vertebra  ;  4,  4, 
sacral  canal ;  and  behind  this,  the  series  of 
four  united  laminfe  and  spinous  processes  ; 
7  6,  6'  line  of  tubercles  corresponding  to 
transverse  processes  ;  7,  7',  line  of  articu- 
lar processes,  with  four  adjacent  posterior 
sacral  foramina  ;  I,  I,  auricular  or  iliac 
ai-ticular  surface  ;  in  the  coccj'-x,  c,  body 
of  the  last  vertebra  ;  ty  transverse  process  ; 
7,  cornu  or  superior  articular  process. 

surface,  covered  in  the  recent 
state  with  cartilage,  which  articu- 
lates with  the  ilium,  and  is  called 
from  its  shape  the  auricular  sur- 
face  :  behind  this  it  is  rough  and 
very  uneven,  for  the  attachment 
of  ligaments.  Lower  down,  the 
margin  becomes  narrowed  and 
sinuous,  terminating  in  the  pro- 
jection called  the  inferior  lateral 
angle,  below  which  the  breadth  of  the  bone  is  suddenly  contracted  so 
as  to  form  a  notch  with  the  adjacent  part  of  the  coccyx. 

The  Mse  or  upper  surface  of  the  first  vertebra  bears  considerable 
resemblance  to  the  upper  surface  of  the  last  lumbar.  In  the  middle 
it  presents  the  reniform  surface  of  the  body,  behind  which  is  the 
triangular  aperture  of  the  sacral  canal,  bounded  by  the  depressed 

Fig.  13. — Upper  Surface  or  Base  op  the 
Sacrum  op  a  Male.    (A.  T.)  5 

1,  the  body  ;  4,  the  foramen,  ring,  or  sacral 
canal  ;  5,  the  spinous  process  of  the  first  sacral 
vertebra ;  6,  the  part  corresponding  to  a 
transverse  process,  in  front  of  which  is  the- 
large  lateral  mass  ;  7,  7'  the  superior  and 
inferior  articular  processes  ;  e,  the  mam- 
millary  tubercle  ;  /,  the  accessory  tubercle, 
slightly  seen. 

laminse.  On  each  side  of  the  aperture  is  an  articular  process,  exactly 
resembling  the  superior  process  of  a  lumbar  vertebra.  In  front  of  this 
is  a  groove  which  forms  part  of  the  last  lumbar  intervertebral  foramen. 
The  external  portion  of  the  base  presents  posteriorly  an  eminence 
corresponding  to  the  lumbar  transverse  process,  and  in  front  of  that 
a  large  smooth  curved  surface,  continuous  with  the  ihac  fossa  of  the 
pelvis. 


Fig.  12. 
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The  lower  end  or  apex,  formed  by  the  small  inferior  sm-face  of  the 
body  of  the  fifth  sacral  vertebra,  is  transversely  oval,  and  articulates 
with  the  coccyx. 

The  sacral  canal  is  three-sided,  curved  with  the  bone,  and  gradually 
narrowed  as  it  descends.  It  opens  below  on  the  posterior  surface  of  the 
bone  between  the  sacral  cornua  where  the  laminse  of  the  last  sacral 
vertebrse  are  imperfect.  From  this  canal  there  pass  outwards  in  the 
substance  of  the  bone  four  pairs  of  intervertebral  foramina,  closed 
externally  by  the  lateral  masses,  but  opening  on  the  surface  by  the 
anterior  and  posterior  sacral  foramina. 

B\ffcrences  in  flie  sexes. — The  sacrum  of  the  female  is  broader  in  proportion  to 
its  length  than  that  of  the  male ;  it  is  also  flatter,  and  usually  inclines  backwards 
from  the  direction  of  the  lumbar  vertebr83  to  a  greater  extent  than  in  the  male. 
But  the  curvature  varies  considerably  in  different  skeletons. 

Varieties. — The  sacrum  not  mifrequently  consists  of  six  vertebra,  and  some- 
times, though  rarely,  of  only  four.  Occasionally  the  bodies  of  the  first  and  second 
vertebra  are  not  united,  though  complete  union  has  taken  place  in  every  other 
part,  or  the  first  vertebra  may  present  on  one  side  the  usual  sacral  form,  while 
on  the  other  it  has  the  appearance  of  a  lumbar  vertebra,  and  is  not  united  to 
the  next  (see  fig.  21,  11,  Z').  a  peculiarity  connected  with  the  oblique  form  of  pelvis. 
Instances  also  occur,  in  which  it  presents,  on  both  sides,  characters  intermediate 
betv/een  those  of  sacral  and  lumbar  vertebrae.  The  lower  end  of  the  sacral  canal  may 
be  open  to  a  greater  extent  than  usual ;  it  has  even  been  found  open  throughout. 

Coccygeal  vertebrss,  or  coccyx. — These  are  very  rudimentary  ver- 
tebrae, commonly  four,  sometimes  five,  seldom  only  three  in  number. 
The  first  of  the  series  is  considerably  broader  than  the  others.  It  pre- 
sents superiorly  on  the  part  corresponding  to  the  body  an  oval  concave 
surface  which  articulates  with  the  lower  end  of  the  sacrum ;  two  small 
processes,  termed  cornua,  which  project  upwards  from  its  posterior 
margin,  connected  by  ligaments  with  the  sacral  cornua ;  and  a  short 

Fig.  14. — Four  Coccygeal  Vertebrae,  seen  from  before. — From  a 
Male  Subject  of  iMiddle  Age  (A.  T).  |. 

The  upper  piece  is  separate  from  the  second  ;  the  three  lower  are 
united  together  in  one  piece,  and  separated  only  by  grooves.  1 
above  the  middle  or  body  of  the  first  coccygeal  vertebra  ;  1'  below  the 
fourth  piece  ;  6,  tlie  transverse  portion  ;  7,  the  superior  articulat- 
ing tubercle. 

process,  which  projects  from  each  side,  and  usually  forms, 
with  the  inferior  lateral  angle  of  the  sacrum,  a  notch  for 
the  fifth  sacral  nerve,  but  in  some  cases  unites  with  that  bone  to  form  a 
fifth  sacral  foramen. 

The  remaining  three  coccygeal  vertebrae  are  much  smaller  than  the 
first,  and  correspond  solely  to  vertebral  bodies.  When  separate,  the 
second  piece  presents  an  upper  and  lower  flattened  surface.  The  third 
and  fourth  pieces  are  mere  rounded  nodules.  In  middle  life,  the  first 
piece  is  usually  separate,  while  the  three  lower  pieces  are  united  into 
one,  the  original  separation  being  indicated  by  transverse  grooves. 

In  advanced  life,  the  coccygeal  vertebrae,  having  been  previously 
joined  into  one  bone,  become  also  united  to  the  sacrum.  This  union 
occurs  at  an  earlier  age  and  more  frequently  in  the  male  than  in  the 
female,  but  it  is  subject  to  much  variation. 
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Fig.  15. — Vertebral  Column  op  an  Adult  Male, 

SEEN  FROM  BEHIND  (A.  T.).  | 

C  1  to  above  D  1,  the  seven  cervical  vertebrse  ; 
D  1  to  above  L  1,  the  twelve  dorsal  vertebr£e  ;  L  1 
to  above  S  1,  the  five  lumbar  vertebrae  ;  S  1  to  above 
CO  1,  the  sacrum  ;  CO  1,  and.  below,  the  four  coccy- 
geal vertebrce.  The  transition  in  the  form  of  the  trans- 
verse processes  and  tubercles  is  Avell  marked  in  this 
specimen. 

The  vertebral  column  as  a  whole. — 

The  vertebral  column  may  be  regarded  as  a 
central  colmnn  npon  which  the  other  parts 
of  the  skeleton  are  arranged.  Superiorly  it 
supports  the  skull,  laterally  the  ribs,  through 
which  also  it  receives  the  weight  of  the 
upper  limbs,  and  near  its  lower  extremity  it 
rests  upon  the  pelvic  bones,  by  which  it 
transmits  the  weight  of  the  body  to  the  lower 
limbs.  It  is  a  pillar  of  support  to  the  rest  of 
the  skeleton,  and  protects  the  spinal  cord 
by  enclosing  it  in  a  bony  canal.  Its  average 
length  is  about  28  inches. 

When  seen  in  profile  the  column  presents 
four  curves,  directed  alternately  forwards 
and  backwards, — forwards  in  the  cervical 
and  lumbar  regions,  backwards  in  the  dor- 
sal and  sacral.  The  cervical  and  lumbar 
convexities  are  produced  by  the  greater 
thickness  of  the  anterior  over  the  posterior 
parts  of  the  intervertebral  discs,  and  in  the 
case  of  the  latter  also  by  the  greater  depth 
of  the  fifth  lumbar  body  anteriorly,  while  in 
the  dorsal  and  sacral  concavities,  the  bodies 
of  the  vertebrse  are  thinner  in  front  than 
behind.  These  curves  are  connected  with 
the  maintenance  of  the  erect  posture,  and 
give  to  the  column  greater  elasticity  and 
security  from  injury  than  it  would  have 
were  it  perfectly  straight.  In  the  dorsal 
region  also  there  is  very  frequently  a  slight 
degree  of  lateral  curvature,  the  convexity  of 
which,  in  most  cases,  is  directed  towards 
the  right  side,  and  is  probably  connected 
with  the  greater  use  made  of  the  right  than 
of  the  left  arm. 

Viewed  in  front,  the  bodies  of  the  vertebra 
are  seen  to  become  broader  fi'om  the  axis 
to  the  first  dorsal,  then  slightly  narrower 
to  the  fourth  dorsal,  and  from  that  ver- 
tebra they  gradually  widen  to  the  base  of 
the  sacrum.  The  width  between  the  ex- 
tremities of  the  transverse  processes  is  con- 
siderable in  the  atlas  ;  small  in  the  axis,  it 
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becomes  greater  as  far  as  the  first  dorsal 
verte])ra,'  thence  it  is  again  gradually 
contracted  as  far  as  the  last  dorsal,  and 
becomes  suddenly  much  greater  in  the 
lumbar  region. 

In  a  lateral  view  the  antero -posterior 
diameter  of  the  bodies  increases  in 
descending  through  the  dorsal  and 
lumbar  regions. 

Viewed  from  behind  the  spines 
occupy  the  middle  line.  On  each  side 
are  the  vertebral  grooves,  corresponding 
to  the  laminae,  and  bounded  externally 
in  the  cervical  and  dorsal  regions 
by  the  transverse  processes,  and  in 
the  lumbar  by  the  mammillary  pro- 
cesses. Along  each  groove  is  a  series 
of  spaces  between  the  laminae,  which, 
in  the  natural  condition,  are  filled 
up  by  the  yellow  ligaments.  The 
extent  of  these  intervals  is  very  trifling 
in  the  neck  and  in  the  greater  part 
of  the  back  ;  it  increases  in  the  lower 
third  of  the  dorsal,  and  still  more  in 
the  lumbar  region.  The  interval  be- 
tween the  occipital  bone  and  the  arch 
of  the  atlas  is  considerable,  and  so  is 
that  between  the  last  lumbar  vertebra 
and  the  sacrum. 

Fig.  16. — The  Vertebral  Column  viewed  from 
THE  Left  Side.    (A.  T.)  | 

The  letters  and  numbers  indicate  the  several 
vertebrte.  The  antero-posterior  curvatures  of 
the  column  are  shown,  togetlier  with  tl]o  shajje 
and  size  of  the  bodies  and  intervertebral  spaces, 
the  form  and  transitions  of  the  transverse  and 
spinous  processes,  and  the  differences  in  the 
costal  articulating  surfaces. 

OSSIFICATION    OF    THE  VEBTEBRiS. 

The  Vertebrse  in  general. — The  ossifi- 
cation of  each  vertebra  proceeds  in  cartilage 
from  three  principal  centres,  one  for  the 
main  part  of  the  body,  and  one  on  each 
side  for  the  arch  and  processes,  together 
with  a  part  on  each  side  of  the  body.  The 
lateral  centres  appear  about  the  7th  week, 
that  of  the  body  very  soon  afterwards.  From 
these  centres  the  ossification  extends  gradu- 
ally outwards,  so  as  at  last  to  form  the  greater 
part  of  the  vertebra.  That  of  the  body  does 
not  pass,  however,  in  the  dorsal  vei-tebras, 
the  place  of  articulation  of  the  head  of  the 
rib,  leaving  on  each  side  a  portion  of  the 
body  which  is  formed  from  the  lateral  centre, 
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and  is  separated  up  to  tlie  third  year  by  a  narrow  cartilaginous  interval — the 
neuroccntml  ttuturc.  It  would  appear  further,  that  while  ossification  in  the  centres 
of  the  arches  commences  first  in  the  upper  or  cervical  vertebras,  the  osseous 
centres  of  the  bodies  appear  earliest  in  the  lower  dorsal  vertebrge. 

At  the  time  of  birth  most  of  the  vertebras  consist  of  three  osseous  pieces,  cor- 
responding to  the  three  original  ossific  centres.  In  the  first  year  of  infancy  the 
osseous  laminse  of  opposite  sides  become  united  in  a  number  of  the  vertebras,  but; 
not  in  all.  The  spinous  processes,  remaining  cartilaginous  for  a  time,  are  gradually 
<;ompleted  by  the  growth  of  the  cartilage  and  the  extension  of  the  bone  into 
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17. — Ossification  op  the 
tebr^.   (r.  quain.) 

A,  fcetal  vertebra,  showing  the  three 
primary  centres  of  ossification  ;  3,  2, 
for  the  pedicles,  laminte,  and  processes  ; 
3,  for  the  body. 

B,  dorsal  vertebra  from  a  child  of 
two  years  ;  1  &  2  are  seen  to  have  en- 
croached upon  the  body  at  the  neuro- 
central  suture  and  into  the  articular 
and  transverse  processes,  and  to  Jiave 
united  behind  in  the  spinous  process, 
leaving  the  ends  cartilaginous. 

C,  dorsal  vertebra  at  about  sixteen  or 
seventeen  years,  showing  epiphyses  on 
the  transverse  processes,  4  &  5,  and 
spinous  pi'ocess,  6,  and  the  upper  epi- 
physial plate  of  the  body,  7. 

D  &  E,  pai-ts  of  a  lumbar  vertebra  of 
about  the  same  age,  showing,  in  addi- 
tion to  the  foregoing,  8,  the  loAver  epi- 
physial plate  of  the  body  ;  9  &  10,  the 
epiphyses  of  the  mammillary  tubercles. 

them,  and  at  the  same  time,  by  the  ossific  extension  of  the  transverse  processes  and 
other  parts,  the  vertebrte  gradually  attain  to  nearly  their  full  size  and  shape  about 
the  age  of  puberty.  At  different  periods  subsequent  to  this,  five  sets  of  epiphyses, 
or  supplementary  centres  of  ossification,  are  added.  Three  of  these  are  small 
portions  of  bone,  placed  on  the  tips  of  the  spinous  and  transverse  processes  :  the 

Fig.  18. — Ossification  op  the  Atlas. 

(E.   QUAIN.  ) 

A,  before  birth  ;  1  &  2,  lateral  centres 
of  ossification  ;  the  anterior  arch  is  carti- 
laginous. 

B,  in  the  fii'st  year  ;  1  &  2,  as  1-iefore  ; 
3,  ossific  centre  in  the  anterior  arcli. 

Fig.   19. — Ossification   op    the  Axis 

AS  SEEN  in  FKONT.     (R.  QuAIN.) 

A,  from  a  foetus  of  seven  months  ;  3, 
the  centre  for  the  body  ;  4  &  5,  two 
centres  for  the  base  of  the  odontoid  process. 

B,  shortly  after  birth  ;  1  &  2  the  lateral 
centres  ;  3,  centre  for  the  body  ;  6,  the 
two  centres  for  the  odontoid  process  now 
united. 

other  two  are  thin  circular  plates,  one  on  the  upper,  the  other  on  the  lov/er 
surface  of  the  body,  chiefly  at  its  circumference.  In  the  lumbar  vertebras  two 
other  epiphyses  surmount  the  mammillary  processes.  The  transverse  process  of.  the 
'first  lumbar  vertebra  is  sometimes  observed  to  be  developed  altogether  from  a 
separate  centre.  Most  of  the  anterior  divisions  of  the  cervical  transverse  pro- 
cesses are  ossified  by  the  extension  into  them  of  osseous  substance  from  the 
neighbouring  posterior  part  of  the  process  and  from  the  arch ;  but  that  of  the 
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seventh  usually  presents  a  separate  osseous  nucleus,  and  small  nuclei  have  also 
been  observed  by  Meckel  in  those  of  the  second,  fifth,  and  sixth  vertebrje.  These 
epiphyses  generally  appear  from  the  eighteenth  to  the  twentieth  year,  and  are 
not  wholly  united  to  the  rest  of  the  vertebra  before  the  twenty-fifth  year. 

Tlie  Atlas  &  Axis. — The  ossification  of  the  atlas  and  axis  differs  consider^ 
ably  from  that  of  the  other  vertebrae.  In  the  atlas,  the  body  being  absent,  the 
anterior  arch  is  formed  by  a  strip  of  cartilage  in  which  ossification,  commencing 
by  one  or  two  centres,  only  appears  in  the  course  of  the  first  year  after  birth.  The 
neural  arch,  together  with  the  processes,  is  formed  from  two  lateral  centres  cor- 
responding with  those  of  the  other  vertebrse,  and  which  begin  to  ossify  about  the 
7th  or  8th  week.  Their  union  posteriorly  occurs  in  the  3rd  year,  and  is  frequently 
preceded  by  the  formation  of  a  distinct  spinal  nucleus.  Their  union  with  the 
nucleus  of  the  anterior  arch  does  not  take  place  till  the  5th  or  6th  year. 

In  the  axis  the  arch  and  processes  are  formed  from  two  centres  corresponding 
to  those  of  the  other  vertebrae,  and  appearing  about  the  7th  or  8th  week.  Ossifi- 
cation begins  in  the  body  about  the  6th  month,  from  one  or  sometimes  two 
centres,  occupying  the  lower  part  of  the  common  cartilage  of  the  body  and  odon- 
toid process.  In  the  upper  part  of  this  cartilage,  a  little  later,  two  collateral 
centres  appear  for  the  odontoid  process  ;  these  soon  unite  into  one.  and  become 
ossified  to  the  body  of  the  axis  in  the  3rd  year.  There  is  frequently  also  a  dis- 
tinct centre  in  the  apex  of  the  process.  (Humphry.)  This  separate  ossification 
of  the  odontoid  process  is  important  in  connection  with  the  view  that  it  is 
the  displaced  body  of  the  atlas. 

Sacral  Vertebrae. — Each  of  the  sacral  vertebrae  presents  three  primary  centres 
of  ossification,  one  in  the  body  and  a  pair  in  the  arch.    The  centres  of  the  bodies 

Fig.  20 
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Fig.  20. — Ossification  op  the  Sacrum.    (R.  Quain.) 

A,  sacrum  of  a  fretiis  before  six  months,  seen  from  the  front,  showing  the  ossific  centre 
in  the  body  of  each  vertebra,  from  1  downwards. 

B,  at  birth  ;  2,2,  additional  centres  for  the  lateral  masses. 

C,  about  twenty-three  years  ;  3,  3,  epiphysial  plates  still  visible  al30ve  and  below  the  first 
vertebral  body,  the  fissures  still  remaining  between  the  first  and  second  and  the  second 
and  third  lateral  masses  ;  4,  4',  lateral  epiphysial  plates. 

D,  upper  surface  of  first  sacral  vertebra  at  four  or  five  years,  1,  and  2,  as  in  A  and  B.  ( A.T.) 
A  &  B,  nearly  full  size  ;  C,  one-fourth  ;  D,  one-third. 

of  the  first  three  vertebrae  appear  about  the  8th  or  9th  week,  those  of  the  two 
following  vertebrjB  somewhat  later.  The  lamina  begin  to  ossify  about  the  6th 
month,  but  the  time  of  union  with  the  bodies  differs  in  the  different  vertebrae  ; 
taking  place  as  early  as  the  2nd  year  in  the  lowest,  but  not  till  the  5th  or  6th 
year  in  the  uppermost.  In  each  of  the  first  three  vertebras,  and  sometimes  only 
of  two,  the  anterior  part  of  the  lateral  masses  on  each  side  is  fonned  from  an 
additional  nucleus  which  appears  at  the  outer  margin  of  the  anterior  sacral 
foramen  from  the  6th  to  the  8th  month.  These  unite  to  the  bodies  later  than 
the  arches.  In  the  case  of  the  two  lower  vertebras,  the  lateral  masses  are  formed 
by  extension  of  ossification  from  the  primary  lateral  nuclei.    On  the  body  of 
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each  vertebra,  epiphysial  plates  are  formed  after  puberty,  as  in  other  vertebrse, 
and  two  flat  irregular  plates  of  bone  are  added  to  each  lateral  surface  of  the 
sacrum,  the  uppermost  of  which  extends  over  the  sides  of  the  first  two  or  three, 
while  the  lower  connects  the  remaining  two.  These  appear  from  the  18th  to  the 
20th  year,  and  are  united  about  the  2oth.  The  bodies  of  the  sacral  vertebrje  are  at 
first  separated  by  intervertebral  plates,  but  about  the  18th  year,  in  the  case  of 
the  lower  vertebras,  ossification  begins  to  extend  through  these  plates  and  the 
epiphyses,  so  as  completely  to  unite  the  adjacent  bodies.  The  ossific  union 
of  the  first  and  second  bodies  does  not  take  place  till  the  2oth  year  or  later 
Previous  to  this,  the  lateral  masses  have  coalesced  nearly  in  the  same  order  as 
the  bodies. 

The  deficiency  of  the  spine  and  dorsal  part  of  the  laminaB  usually  existing  in 
the  fifth  sacral  vertebra,  and  not  unfrequently  extending  to  the  fom'th,  but  more 
rarely  to  the  third,  may  be  attributed  in  part  to  the  non-extension  of  ossification 
in  that  dhection  :  but  such  varieties  of  form,  like  many  others  to  which  the 
sacral  vertebr£e  are  subject,  are  probably  intimately  connected  with  the  nature 
and  development  of  the  formative  matrix  of  the  bones.  The  more  completely 
open  state  of  the  sacral  canal  posteriorly  found  in  cases  of  spina-bifida  is  un- 
doubtedly connected  with  early  morbid  changes  interfering  with  the  natui-al 
process  of  development. 

Coccyg-eal  Vertebrae. — Each  of  the  coccygeal  vertebrse  is  ossified  from  a 
distinct  piece  of  cartilage,  and  usually  from  a  single  centre,  but  in  the  upper 
sometimes  from  two  centres.  Ossification  commences  in  the  first  generally  about 
the  time  of  bu-th  ;  in  the  second,  from  the  oth  to  the  10th  year ;  in  the  third, 
some  time  before,  and  in  the  fouii}h,  some  time  after  puberty.  The  ossific  union 
of  the  three  lower  coccygeal  vertebra  occurs  before  middle  life  ;  their  union  with 
the  first,  and  the  union  of  this  with  the  sacrum,  belong  to  the  later  periods  of  life. 

GENERAL   AND    SERIAL   HOMOLOGY   OF   THE  VERTEBRiE. 

The  study  of  the  various  forms  presented  by  the  parts  of  the  vertebral  column, 
and  of  its  relation  to  the  rest  of  the  skeleton  in  man  and  animals,  as  also 
of  its  development  in  the  foetus,  has  led  to  the  formation  of  the  general 
views  of  homology  referred  to  in  the  introduction.  These  views  originated,  in 
somewhat  different  forms,  mainly  with  Oken,  Carus,  Geoffrey  St.  Hilahe,  and 
Owen  ;  and,  with  various  modifications  and  extensions  by  more  recent  writers, 
as  Goodsir,  Huxley,  Gegenbaur,  St.  George  Mivart,  and  Flower,  are  now  admitted 
by  almost  all  anatomists,  in  some  shape  or  other,  as  the  basis  of  a  morphological 

Fig.  21. — Views  op  the  Differejtt  Vertebrj3  from  aeoye  to  illustrate  their 

Homologies.  (A.  T.) 
1,  atlas;  2,  axis;  3,  sixth  cervical;  4,  seventh  cervical  with  supernumerary  ribs; 
5,  middle  dorsal;  6,  upper  dorsal,  with  costal  arch  and  sternum  attached;  7,  middle 
lumbar;  8,  first  lumbar  with  supernumerary  ribs  ;  9.,  lower  lumbar  ;  10,  upper  sacral  ;  11, 
upper  sacral  vertebra,  presenting  the  lumbar  form  on  the  right  side,  as  in  the  oblique 
pelvis  ;  12,  fourth  sacral  vertebra  in  a  j'oung  subject ;  13,  foxir  coccygeal  vertebrae. 
In  the  several  figures  the  parts  are  indicated  by  letters  as  follows,  viz.,  in  1,  s,  spine  ; 
n,  neural  arch  ;  c',  the  space  occupied  by  the  processus  dentatus,  or  displaced  body  ; 
h,  anterior  or  precentral  arch  ;  ctr,  superior  articular  process  :  in  2,  c",  processus  dentatus  ; 
ar,  superior  articular  process  ;  s'  inferior  articular  process  :  in  3,  c,  centrum  or  body  ; 
2,  2',  superior  and  infeiior  articular  processes  :  in  4,  t,t,  transverse  processes  ;  v,  v,  ver- 
tebrarterial  foramina  ;  co,  moveable  right  supernumerary  or  cervical  rib  ;  x,  with  a  dotted 
line  marks  the  place  where  an  anchylosed  rib  on  the  left  side  may  be  considered  to  be 
superadded  to  the  transverse  process  (diapophysis  and  parapophysis)  of  the  vertebra  :  in  5, 
t,  transverse  process  with  costo-transverse  facet  ;  cc,  costo-central  facet  :  in  6,  v,  ver- 
tebrarterial  interval  ;  ct,  costo-transverse,  and  cc,  costo-central  articulations  ;  co,  first 
rib  :  in  7,  m,  mammillary,  and  a,  accessory  tubercles  ;  t,  transverse  process  :  in  8,  co, 
co',  left  and  right  supernumerary  ribs  :  in  10,  Z,  the  latei'al  mass  :  in  11,  Z',  place  of  the 
lateral  mass,  remaining  undeveloped  in  this  instance  :  in  12,  tl,  the  transverse  process 
and  lateral  mass  which  unite  with  the  corresponding  parts  above  ;  /,  /',  anterior  and 
posterior  sacral  foramina  thus  formed  :  in  13,  c,  the  centrum  or  body,  which  alone  reiaains 
in  the  last  coccygeal  vertebra. 
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Fi-  21. 


doctrine  of  the  construction  of  the  skeleton.  There  is  not.  indeed,  an  entire 
ag-reement  among  anatomists  v.dth  respect  to  some  parts  of  this  doctrine  :  hnt 
still  there  is  such  a  general  acknowledgment  of  both  the  zoological  and  serial 
homology  of  the  parts  composing  the  skeleton,  that  considerations  of  this  kind 
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cannot  be  entirely  omitted  in  a  work  on  human  anatom.y.  At  the  same  time,  it 
is  obvious  that  the  complicated  nature  of  the  subject,  and  the  necessity  for 
frequent  reference  to  details  of  comparative  anatomy  for  its  elucidation  m.ake  it 
impossible  to  enter  fully  into  its  consideration  here,  so  that  our  remarks  must  be 
limited  to  those  points  in  which  the  views  of  homolog-y  have  the  most  immediate 
bearing  upon  the  knowledge  of  human  anatomy.  The  accompanying-  views  ol 
the  several  vertebras  and  some  of  their  varieties  from  above  (in  fig.  21)  may  assist 
the  reader  in  comparing  their  forms. 

1.  The  series  of  centra  or  bodies,  surrounding  the  primary  axis  of  the  noto- 
chord,  is  complete  in  man,  from  the  processus  dentatus  of  the  second  vertebra  to 
the  caudal  extremity.  In  the  head  it  is  ascertained  to  be  prolonged  into  the  basi- 
occipital  and  basisphenoid  parts  of  the  base  of  the  skull.  It  is  apparently  absent 
in  the  atlas,  or  rather  the  part  corresponding  to  the  centmm  or  body  of  that 
vertebra  is  united  with  the  body  of  the  axis  in  the  odontoid  process  :  while  the 
anterior  arch  of  the  atlas  belongs  to  a  different  series  of  parts,  not  yet  accu- 
rately determined,  perhaps  to  the  precentral  or  subcentral  parts  or  hijpapoi)liijses. 
The  proofs  of  this  view  are  derived  mainly  from,  1st.  the  remains  of  the  noto- 
chord  having  been  actually  traced  in  the  foetus  through  the  odontoid  process 
(and  not  through  the  anterior  arch  of  the  atlas)  into  the  basioccipital  bone  ; 
2nd,  the  separate  ossification  in  cartilage  of  the  odontoid  process  ;  and  3rd.  the 
existence  in  some  animals,  as  the  omithorjTichus  and  some  reptiles,  of  a  bone 
corresponding  to  the  odontoid  process,  in  a  separate  condition,  without  any  other 
part  representing  the  body  of  the  atlas. 

2.  The  series  of  neural  arches  is  complete  in  the  whole  vertebral  column  of 
man.  with  the  exception  of  the  three  lowest  coccygeal  vei-tebras.  and  in  part 
of  the  upper  coccygeal  and  lowest  sacral  vertebrce.  The  neural  spines  are  also 
complete  in  nearly  the  same  vertebras  as  the  arches.  The  spine  is  absent  or  little 
developed  in  the  atlas,  bifid  at  its  extremity  in  the  next  five  cervical  vertebrae,  but 
simple  in  all  the  remaining  vertebras  in  which  it  is  present. 

3.  The  articular  processes,  or  zyg-apophyses,  superior  and  inferior  (ante- 
rior and  posterior  in  animals),  coiTespond  in  their  relations  throughout  the  whole  of 
the  vertebrse  in  which  they  exist,  with  the  exception  of  both  of  those  cf  the  atlas 
and  the  superior  of  the  axis.  In  these  last  mentioned  vertebrse  the  articular  pro- 
cesses are  not  in  the  series  of  zygapophyses,  being  situated  at  the  place  of  union  of 
the  pedicles  with  the  bodies,  or  nearly  in  the  place  of  the  capitular  articulation  of 
the  ribs  with  the  vertebral  bodies,  and  therefore  anterior  to  the  place  of  exit  of 
the  spinal  nerves,  instead  of  posterior  to  it  as  in  the  other  vertebrse.  In  the 
sacral  vertebrse  the  articular  processes,  existing  as  such  in  early  life,  come  to  be 
in  the  adult  miited  by  anchylosis.  In  the  three  lower  coccygeal  vertebras  they 
are  absent. 

4.  It  is  in  the  comparison  of  the  parts  known  in  human  anatomy  under  the 
general  name  of  transverse  processes,  that  the  main  difficulty  of  establishing 
homologies  exists.  In  all  the  cervical  vertebrse  the  processes  so  called  are  pierced 
by  a  vertebrarterial  foramen,  and  the  most  of  them  have  two  tubercles.  Those  of 
the  dorsal  vertebrse  are  for  the  most  part  simple,  but  are  articulated  at  two  places' 
with  the  ribs.  At  these  two  places  are  situated  processes,  sometimes  projecting  in 
animals  to  a  considerable  extent,  which  receive  respectively  the  names  of  d\- 
apopliysls  ijarapopliijsh  ;  the  first  (diapophysis)  being  the  tubercular  or  costo- 
transverse, the  posterior  or  upper  articulation  of  the  rib  ;  the  second,  or  par- 
apophysis,  being  the  capitular  or  costo-central  articulation,  the  lower  or  anterior, 
of  the  rib,  placed  close  to  the  body  but  -separated  from  it  by  the  nem-o-central 
sutm-e.  It  is  very  generally  admitted  that  the  part  in  front  of  the  vertebrar- 
terial foramen  of  the  cervical  vertebras  corresponds  in  series  to  the  first  part  of  a 
rib  ;  as  is  illustrated  by  the  separate  ossification  of  that  piece  of  bone  in  the 
seventh  cervical  vertebra  in  man,  and  by  the  occasional  occurrence  of  m-ore  fully 
developed  cervical  ribs  in  that  situation. 

The  vascular  passage  in  the  dorsal  region  is  betvveen  the  neck  of  the  rib 
and  the  vertebra.  In  the  lumbar  vertebrse  the  transverse  processes  are  elongated 
laterally,  and  at  their  root  two  other  processes  become  apparent,  viz.,  the  mam- 
millary  or  metapopJiysis,  looking  upwards  in  man  or  forwards  in  animals,  and  the 
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accessory  or  anapopli  ijsis,  directed  downwards  or  backwards.  Several  circumstances 
in  the  anatomy  both  of  the  bones  and  muscles,  as  well  as  the  form  and  position  of 
occasional  or  supernumerary  lumbar  ribs,  seem  to  indicate  that  the  outer  part  of 
the  lumbar  transverse  processes  is  serially  homologous  with  the  first  part  of  the 
ribs,  but  so  intimately  combined  with  both  diapophysis  and  parapophysis,  and 
the  part  lying  between  them,  as  to  leave  no  arterial  passage  ;  but  a  groove 
on  the  upper  side  is  regarded  by  some  as  an  indication  of  the  place  of  separation. 
In  the  sacral  part  of  the  column  still  greater  departure  from  the  form  of 
the  transverse  process  of  the  upper  vertebrje  takes  jjlace  by  the  large  develop- 
ment and  ossific  union  of  the  lateral  parts.  Throughout  the  whole  five  vertebrte 
recognised  as  sacral  in  man,  this  may  be  looked  upon  as  occurring  to  some  extent 
in  portions  of  the  bones  which  are  serially  homologous  with  the  combined 
diapophysis  and  parapophysis  ;  but  in  two  at  least,  and  perhaps  in  three  of  the 
upper  sacral  vertebr93,  another  lateral  element  appears  to  be  interposed  between 
that  combined  transverse  process  and  the  iliac  surface  of  articulation,  constitut- 
ing the  greater  jDortion  of  the  large  lateral  mass  of  the  sacrum.  This  element 
Is  looked  upon  by  some  as  serially  homologous  with  part  of  a  rib.  (Retzius, 
Miiller's    Archiv,"  1849;   Miiller    Vergleich.  Anat.  der  Myxinoiden  ;"  Owen, 

On  the  Archetj-pe.  »5cc.,  of  the  Vert.  Skeleton  ;  "  Aug.  Miiller.  Miiller  s  "  Archiv," 
185.3  ;  Humphry,  Treatise  on  the  Human  Skeleton  ; Goodsir,  in  "  Edin.  New 
Philos.  Journ.."  1857  ;  Cleland,  in  Nat.  Hist.  Review,"'  1861  and  1863  ;  Huxley, 
"  Hunterian  Lect.  in  Brit.  Med.  Journ.,"  1869  ;  St,  George  Mivart,  in  "  Linn. 
Trans.,"  1870.  and  ''Elementary  Anatomy,"  1873;  Flower,  ''Osteology  of  the 
Mammalia,"  1870  ;  Gegenbaur,    Grundzuge  der  Vergieich.  Anat.,"  1870.) 

With  the  exception  of  the  anterior  arch  of  the  atlas  already  referred  to,  there 
are  no  parts  developed  in  the  human  skeleton  which  correspond  with  the  Jiyj^- 
ai)0})liyscs  which  occur  in  connection  with  the  vertebral  column  of  animals,  such 
as  the  ''  chevron  "  bones  below  the  caudal  vertebra3  of  cetacea,  and  the  ha3mal 
arches  enclosing  the  main  artery  of  fishes. 

The  similarity  of  some  of  the  parts  composing  the  skull  to  vertebra,  or  the 
serial  homology  of  the  bones  of  the  head  and  vertebras,  supposed  by  some 
anatomists  to  exist,  will  be  referred  to  hereafter. 

II.— THE  THORAX. 

The  thoracic  part  of  the  skeleton  consists  of  the  dorsal  vertebrge 
already  described,  the  sternum,  the  ribs,  and  the  costal  cartilages. 

THE    STERNUM   OR  BREAST-BONE. 

The  sternum  is  situated  in  the  median  line  at  the  fore  part  of  the 
thorax.  It  is  connected  with  the  rest  of  the  trunk  by  the  cartilages  of 
the  first  seven  pairs  of  ribs,  and  gives  attachment  to  the  clavicles.  It 
consists  originally  of  six  segments.  The  first  of  these  usually  remains 
distinct  up  to  middle  life,  and  is  called  the  mamiJjrivm  or  prestermim  ; 
the  succeeding  four  are  united  into  one  in  the  adult,  and  form  the  locly 
or  mesosrernum :  the  sixth  generally  remains  cartilaginous  up  to  the 
period  of  puberty,  and  sometimes  partially  so  even  to  advanced  age, 
coiistitutmg  the  ensiform  pi^ocess,  or  metasternum :  in  middle  life  it  is 
most  frequently  ossified  and  united  by  bone  to  the  body. 

The  sternum  is  flattened  fi'om  before  backwards,  and  presents  a  slight 
vertical  curve  with  the  convexity  in  front.  It  is  of  unequal  width, 
being  broad  at  the  upper  part  of  the  presternum,  considerably  narrower 
at  the  lower  end  of  that  portion  and  in  the  first  segment  of  the  meso- 
sternum,  somewhat  wider  near  the  lower  end  of  that  portion,  and  finally 
compressed  and  narrowed  near  the  junction  with  the  metasternum.  It 
consists  of  light  cancellated  texture,  with  a  thin  covering  of  compact 
bone- 
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The  presfernwn  is  the  thickest  part  of  the  bone.    Its  anterioi 
face  presents  a  slight  median  elevation,  its  posterior  is  smooth  and 


sur- 


Fig.  22. — The  Rteris-um  op  a  middle-aged 
Man,    (A.  T.)  ^ 

A,  from  before,  1,  2,  3,  4,  5,  6,  &  7,  the 
articular  surfaces  for  tlie  corresponding 
costal  cartilages  :  8,  manubrium  or  upper 
piece,  still  separate  from  the  body;  9, 
middle  of  the  body ;  10,  ensiform  por- 
tion, osseous,  and  united  to  the  body  ;  11, 
inter- clavicular  notch  ;  12,  articular  notch 
for  the  clavicle. 

B,  the  same  sternum  viewed  from  the 
right  side,  showing  the  general  convexity 
of  the  bone  forwards.  The  different  facets 
of  articulation  of  the  clavicle  and  costal 
cartilages  will  be  distinguished  by  their 
I)osition  in  comparing  the  figure  B.  wiih  A. 

somewhat  concave.  Its  upper  bor- 
der is  divided  into  three  deep 
notches  ;  the  middle  one  is  named 
the  incisum  semiluiiaris,  or  infers 
clavicuJar  notch  ;  the  lateral  ones 
form  two  depressed  articular  sur- 
faces directed  upwards  and  out- 
wards, for  articulation  with  the 
clavicles.  Each  lateral  border  pre- 
sents superiorly  close  to  the  clavi- 
cular surface,  a  rough  triangular  sarface,  which  unites  with  the  cartilage 
of  the  first  rib.  Below  this  the  bone  slopes  inwards,  and  at  its  inferior 
angle  presents  a  small  surface,  which  with  a  similar  one  on  the  meso- 
sternum  forms  a  notch  for  the  cartilage  of  the  second  rib.  The  lower 
margin  is  straight  and  united  by  intervening  cartilage  to  the  upper 
margin  of  the  mesosternum. 

The  mesosternum  is  marked  on  its  anterior  surface  by  three  slight 
transverse  elevations  at  the  lines  of  junction  of  its  four  component 
parts.  Its  posterior  surface  is  comparatively  smooth.  Each  lateral 
margin  presents  five  notches  for  the  reception  of  costal  cartilages,  and 
a  small  surface  superiorly,  which,  with  the  similar  depression  on  the 
presternum,  forms  the  notch  for  the  second  costal  cartilage.  The 
notches  for  the  third,  fourth,  and  fifth  costal  cartilages  are  opposite  the 
lines  of  junction  of  the  four  segments  of  the  body  of  the  sternum  ; 
those  of  the  sixth  and  seventh  are  placed  close  together  on  the  sides  of 
the  inferior  segment,  that  for  the  seventh  being  frequently  completed 
by  the  ensiform  cartilage.  The  lower  part  of  the  presternum  is  some- 
times pierced  in  the  middle  line  by  a  considerable  hole. 

The  metastemimi,  ensiform  process,  or  xyphisternum,  is  a  thin  spatula- 
like process  projecting  downwards  between  the  cartilages  of  the  seventh 
ribs.  It  is  subject  to  frequent  varieties  of  form  ;  being  sometimes  bent 
forwards,  sometimes  backwards,  often  forked,  and  sometimes  perforated. 

Tlie  stemmii  is  subject  to  many  varieties.  It  is  sometimes  divided  vertically  in 
tlie  whole  or  part  of  its  length.    It  is  not  imfrequentiy  much  shorter  than  usual, 
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and  indented  at  its  lower  part,  as  occurs  especially  from  the  pressure  of  the 
cobbler's  last. 

Two  small  nodules  of  bone,  o.^sa  suprasternal'ia ,  have  been  found  in  some  rare 
cases  at  the  sides  of  the  incisura  close  to  the  clavicular  notches,  sometimes  being- 
united  by  bone,  at  others  by  lig-ament  to  the  sternum.  (Breschet.  "  Annales  des 
Sciences  Naturelles,"  2nd  series,  v.  10,  p.  91  ;  and  Luschka,  Die  Halsrippen  und 
die  Ossa  suprastemalia,"  Vienna,  1859.)  Their  position  is  indicated  by  the 
asterisks  (**)  in  figure  2G,  B.  They  derive  an  additional  interest  from  the  occur- 
rence of  suprasternal  bones  in  some  animals. 

THE  BIBS. 

The  ribs  (cosier),  twelve  in  number  on  each  side,  constitute  a  series  of 
arched  and  hiG^hly  elastic  bones,  which  extend  outwards  and  forwards 
from  the  vertebral  column,  and  form  the  lateral  walls  of  the  thorax. 
Their  anterior  extremities  give  attachment  to  cartilaginous  prolonga- 
tions— the  costal  cartilages,  the  first  seven  pairs  of  which  pass  forward 
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Fig.  23.— The  First,  Sixth,  and  Twelfth  Ribs  op  the  Right  Side.    (A.  T.)  | 

A,  the  sixth  seen  from  above  and  the  outer  side ;  B,  the  same  rib  viewed  from  below 
and  within  ;  C,  the  first  rib  viewed  from  above  and  without  ;  D,  the  twelfth  rib  viewed 
from  above  and  within. 

1,  the  head  in  G  &  D,  the  inter-vertebi^al  ridge  in  B  ;  the  costo-central  facets  ; 
2,  the  neck  ;  3,  the  tubercle,  in  B  presenting  the  rough  tubercle  and  the  smooth  facet 
for  articulation  with  the  transverse  process  ;  4,  the  lower  border  with  the  ridge  and  sub- 
costal groove  ;  5,  the  upper  border  ;  6,  the  oval  pit  for  the  attachment  of  the  costal 
cartilage  ;  7,  in  the  first  rib,  C,  the  scalene  tubercle  or  spine,  and  near  it  the  smooth 
groove  for  the  subclavian  artery. 

to  the  sternum.  On  this  account  the  first  seven  pairs  of  ribs  are  called 
sternal,  and  the  remaining  five  pairs  asternal  ribs.  Of  these  asternal 
ribs  each  of  the  upper  three  has  its  cartilage  attached  along  its  superior 
border  to  the  cartilage  of  the  rib  above  it,  while  the  last  two  being 
entirely  free  from  such  attachment  are  called  floating  ribs. 
_  General  characters  of  the  ribs. — These  are  best  marked  in  the 
ribs  near  the  middle  of  the  series.  The  posterior  extremity  is  thick- 
ened,  and  is  termed  the  head  or  capitulum ;  it  presents  a  superior  and 
an  inferior  oblique  articular  surface  for  articulation  with  the  bodies  of 
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two  vertebrge,  and,  between  them,  a  slight  ridge,  to  which  the  inter- 
articular  ligament  is  attached.  At  a  little  distance  from  the  head,  and 
separated  from  it  by  the  slightly  constricted  neclc,  is  the  iuherdc,  which 
is  directed  backwards,  and  presents  a  smooth  surface  for  articulation 
with  the  transverse  process  of  the  inferior  of  the  two  vertebra?  with 
which  the  head  is  connected,  and,  outside  that,  a  roughness  marking 
the  insertion  of  the  posterior  costo-trans verse  ligament.  The  whole 
extent  beyond  the  tubercle  constitutes  the  lody.  It  is  laterally  com- 
pressed, and  broader  fi'om  above  downwards  towards  the  anterior 
extremity.  Outside  the  tubercle,  between  it  and  the  most  convex  part 
of  the  body,  is  a  rough  line,  which  corresponds  to  the  outer  border  of 
the  erector  spinte  muscle,  and  marks  the  angle,  so-called  because  at  this 
point  the  rib  takes  a  more  sudden  curve,  its  direction  being  now  for- 
wards and  outwards.  The  inferior  border  presents  on  its  inner  aspect 
the  siiMostal  groove,  in  which  lie  the  intercostal  vessels  and  nerve,  and 
which  is  best  marked  opposite  the  angle,  and  disappears  in  front.  The 
anterior  extremity  is  hollowed  at  its  tip  into  an  oval  pit,  in  which  the 
costal  cartilage  is  implanted. 

IncJmation  and  Curves. — There  is  a  general  inclination  of  the  ribs 
downwards  from  the  head  to  the  anterior  extremity,  the  slope  being 
greatest  between  the  head  and  angle.  The  curve  of  the  ribs  is  more 
marked  towards  the  back  part  than  in  front,  especially  near  the  angle. 
Besides  the  main  curves  now  mentioned  the  rib  is  somewhat  twisted  on 
itself,  so  that  while  its  surfaces  are  vertical  behind,  they  are  placed 
somewhat  obliquely  in  front. 

Special  characters  of  certain  ribs. — The  ribs  increase  in 
length  from  tlie  first  to  the  eighth,  and  decrease  from  the  ninth  to  the 
twelfth,  so  that  the  last  is  little  longer,  often  even  shorter,  than  the 
first.  The  first  rib  is  the  broadest,  and  after  it  the  middle  ones  ;  the 
twelfth  is  the  narrowest.  The  distance  of  the  angle  from  the  tubercle 
increases  gradually  from  the  second  to  the  eleventh  ;  in  the  first  the 
angle  coincides  with  the  tubercle,  in  the  last  it  is  effaced. 

The  first  rib  is  not  twisted,  and  is  so  placed  that  its  superficial  and 
deep  surfaces  look  respectively  nearly  upwards  and  downwards.  The 
head  is  small,  and  presents  a  single  articular  surface.  The  neck  is  round 
and  slender.  It  articulates  with  the  body  and  transverse  process  of  the 
first  dorsal  vertebra  alone.  On  the  superior  surface  are  two  very  slight 
smooth  depressions  with  an  intervening  rough  mark,  and  a  considerable 
rough  surface  behind.  The  rough  surface  marks  the  attachment  of  the 
scalenus  medius  muscle,  the  posterior  depression  the  position  of  the 
subclavian  artery,  the  anterior  depression  the  subclavian  vein  ;  and  the 
intervening  slight  elevation,  frequently  terminating  in  a  sharp  spine  on 
the  inner  edge — the  scalene  tubercle — indicates  the  attachment  of  the 
scalenus  anticus  muscle. 

The  second  rib,  longer  than  the  first,  presents  externally  a  prominent 
roughness  which  marks  the  attachment  of  the  serratus  magnus. 

.  The  elemnfh  and  twelfth  ribs  have  no  groove  on  the  inferior  border, 
no  articular  facet  on  the  tubercle,  and  only  a  single  articulating  surface 
on  the  head.  The  mark  of  the  angle  is  scarcely  perceptible  on  the 
eleventh,  and  is  absent  from  the  twelfth. 

Varieties. — The  number  of  the  ribs  is  sometimes  increased  to  thirteen  on  one 
or  both  sides.    The  supernumerary  rib  is  most  frequently  very  short,  and  is 
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usually  formed  in  connection  with  the  transverse  process  of  the  first  lumbar 
vertebra,  or  occasionally  with  the  seventh  cervical  :  in  the  latter  case  the  addi- 
tional rib  has  usually  a  double  attachment,  viz.,  to  the  body  and  transverse  pro- 
cess of  the  vertebra  outside  a  vertebrarterial  foramen  (see  fig.  21,  4,  v,  v,  and 

8,  CO. 

The  costal  cartilages  unite  the  ribs  to  the  sternum.  Their 
breadth  diminishes  gradually  from  the  first  to  the  last,  whilst  their 
length  increases  as  far  as  the  seventh,  after  which  they  become  gradually 
shorter.  Their  line  of  direction  varies  considerably.  The  first 
descends  a  little,  the  second  is  horizontal,  and  all  the  rest,  except  the 
last  two,  ascend  more  and  more  from  the  rib  towards  the  sternum  as 
they  are  situated  lower  down.  The  external  or  costal  extremity,  convex 
and  uneven,  is  implanted  into  and  united  with  the  end  of  the  corre- 
sponding rib.  The  internal  extremities  of  the  upper  seven  (except  the 
first)  are  smaller  than  the  external,  somewhat  pointed,  and  fit  into 
the  corresponding  angular  surfaces  on  the  side  of  the  sternum,  witli 
which  they  are  articulated  in  synovial  cavities.  Each  of  the  cartilages 
of  the  first  three  asternal  ribs  becomes  slender  towards  its  extremity, 
and  is  attached  to  the  lower  border  of  that  which  is  next  above  it.  The 
last  two  are  pointed  and  unattached. 

The  first  cartilage,  which  is  directly  united  to  the  sternum  without 
articular  cavity,  usually  becomes  more  or  less  ossified  in  the  adult  male  ; 
and  the  others  likewise  exhibit  a  considerable  tendency  to  ossify  in 
advanced  life.  This  tendency  is  not  so  great  in  the  female,  in  whom 
costal  respiration  is  generally  more  extended  than  in  the  male. 

THE    THORAX   AS   A  WHOLE. 

The  bony  thorax  is  of  a  somewhat  conical  shape,  with  convex  walls. 

Fig.  24. — Front  view  op  the  Thorax, 

SHOWING  THE  StERNUJI  CoSTAL  CARTI- 
LAGES, EiBs,  AND  Dorsal  Yertebr.e.  i 

1,  the  manubrnim,  or  first  piece  of  the 
sternum  ;  2,  is  close  to  the  place  of  union 
of  the  first  costal  cartilage ;  3,  the  clavicular 
notch  ;  4,  the  middle  of  the  body  of  the 
sternum  ;  5,  the  ensiform  process  ;  G,  the 
groove  on  the  lower  border  of  the  ribs  ;  7, 
the  vertebral  end  of  the  ribs  ;  8,  the  neck ; 

9,  tubercle  ;  10,  costal  cartilage  ;  12,  the 
first  rib  ;  13,  its  tuberosity  ;  14,  the  first 
dorsal  vertebra;  15,  the  eleventh  ;  16,  the 
twelfth  rib. 

Its  upper  opening  is  contracted^ 
and  bounded  by  the  first  dorsal 
vertebra,  the  first  pair  of  ribs,  and 
the  manubrium  of  the  sternum.  Its 
inferior  margin  slopes  downwards 
and  backw^ards  on  each  side  from 
the  ensiform  cartilage  to  the 
twelfth  rib.  Its  longitudinal  axis 
is  directed  upwards  and  somewhat  backwards.  Its  transverse  diameter, 
at  its  widest  part,  greatly  exceeds  that  from  before  backwards.  The  latter 
is  shortened  in  the  middle  line  by  the  projection  of  the  vertebral  column, 
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but  on  each  side  of  the  column  a  considerable  extension  of  the  cavity  is 
produced  by  the  backward  direction  of  the  posterior  parts  of  the  ribs, 
and  thus  the  weight  of  the  body  is  thrown  further  back  and  is  more 
equally  distributed  round  the  vertebral  column.  At  the  same  time 
a  broad  furrow  is  produced  between  the  spines  of  the  vertebrse  and 
the  angles  of  the  ribs,  in  which  are  placed  the  erectores  spinse  muscles. 

The  intercostal  spaces  are  eleven  in  number,  somewhat  wider  above 
than  below,  and  varying  in  width  with  the  elevation  or  depression  of 
the  ribs. 

OSSIFICATION    OF    THE    BIBS   AND  STERNUM. 

The  ossification  of  the  ribs  begins  in  cartilage  posteriorly  about  the  eighth 
week,  and  extends  rapidly  forwards,  so  as  to  reach  the  permanent  cartilage  about 

Fig.  25. — One  of  the 
Middle  Eibs  about 
eighteen  or  twen- 
ty years  op  age. 

(R.  QUAIN.) 

1,  the  principal 
piece  or  body  ;  2,  the 
epiphysis  of  the  lieaJ ; 
3,  that  of  the  tuber- 
cle. 

the  foui'th  month. 
Subperiosteal  ossi- 
fication contributes 
largely  to  their  sub- 
sequent^ growth.  After  puberty  the  centres  of  two  small  epiphyses  appear  in 
the  cartilage  of  the  head  and  tubercle.  These  become  united  wath  the  main  bone 
before  the  twenty-fifth  year. 

The  ossification  of  the  sternum  begins  about  the  sixcn  month,  and  usually  by 


Fi-  26. 


Fig.  26. — Ossification  of  the  Sternum.    (R.  Quain.) 
A,  the  cartilaginous  sternum  before  the  middle  of  fcetal  life. 

E,  the  sternum  of  a  child  at  birth.  1,  2,  .3,  &  4,  mark  the  commencing  ossific  nuclei 
for  the  manubrium  and  three  upper  joieces  of  the  body. 

C,  the  sternum  soon  after  puberty,  showing  cartilage  between  the  manubrium  and 
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"body,  and  imperfect  imion  of  tlie  first,  second,  and  third  pieces  of  the  body,  while  the 
third  and  fourth  are  united. 

D,  example  of  a  sternum  at  hirth  with  an  unusual  number  of  ossific  centres,  six 
in  the  manubrium,  1',  which  is  very  uncommon  ;  two  pairs  in  the  lower  pieces  of 
the  body  3'  &  i',  Avliich  is  not  unusual  ;  2,  the  single  centre  of  the  first  piece  of  the 
body. 

E,  example  of  the  perforated  sternum,  which  probably  depends  upon  the  imperfect 
union  of  the  pairs  of  ossific  nuclei  shown  in  D  in  the  lower  part  of  the  body  ;  this  figure 
also  shows  two  episternal  bones  or  granules,  *  *.  C,  and  E,  are  reduced  below  the  size  of 
nature. 

a  single  centre  in  the  presternum,  ~  The  next  centre  appears  at  the  seventh 
month  in  the  upper  segment  of  the  mesosternum.  and  ossilication  follows  in  the 
next  two  segments  shortly  before  birth.  In  the  lower  segments,  ossification 
begins  in  the  first  year  or  later,  and  in  the  metasternum  not  before  the  sixth 
year,  and  often  much  later.  In  the  prestermim  occasionally  two  centres  of  ossi- 
fication appear,  one  above  the  other.  In  the  upper  segment  of  the  mesosternum 
the  centre  is  most  commonly  single,  but  in  each  of  the  following  segments  there 
are  frequently  two  placed  one  on  each  side  of  the  middle  line.  The  lower  seg- 
ments of  the  mesosternum  unite  together  after  puberty,  but  the  upper  one  often 
remains  separate  till  after  the  twenty-fifth  year.  Tlie  metasternum  is  united  to 
the  mesosternum  in  middle  life,  the  presternum  in  more  advanced  life.  The 
bony  parts  formed  from  the  lateral  centres  of  the  lower  segments  of  the  meso- 
sternum, as  well  as  of  the  metasternum.  not  unfrequently  remain  separate  for  a 
considerable  time,  and  occasionally,  by  defect  of  ossification  or  non-union  across 
the  middle  line,  have  a  permanent  median  aperture  in  the  bone — the  so-called 
foramen  stcrnale.  The  metasternum  is  sometimes  bifid,  and  in  rare  cases  the 
mesosternum  has  been  found  divided  to  a  greater  or  less  extent  from  below 
upwards,  constituting  the  malformation  of  fissura  sterni,  and  connected  in  some 
instances  with  ectopia  cordis.  (See  the  case  of  E.  Groux,  described  by  Allen 
Thomson  in  the  Glasgow  Med.  Journal,  1858.) 

III.— THE    BOI^"ES    OF    THE  HEAD. 

The  skull,  comprising  the  bones  of  the  head,  is  of  a  spheroidal  figure, 
compressed  on  the  sides,  broader  behind  than  before,  and  sup]:)orted 
on  the  vertebral  cohimn.  All  its  bones,  with  the  exception  of  the 
lower  jaw,  are  ahnost  immovably  united  together  by  lines  and  narrow 
surfaces,  more  or  less  uneven,  termed  sutures.  The  skull  is  divided  by 
anatomists  into  two  parts,  the  cranium  aud  the  face.  The  cranium 
protects  the  brain  ;  the  face  surrounds  the  mouth  and  nasal  passages, 
and  completes  witli  the  cranium  the  orbits  or  cavities  for  the  eyes.  The 
cranium  is  composed  of  eight  bones,  viz. :  the  occipital,  t\YO  2^ciristal,  the 
frontal,  two  temporal,  the  spJienoid,  and  the  ethmoid.  The  face  is  com- 
posed of  fourteen  bones,  of  which  twelve  are  in  pairs,  viz.  :  the  superior 
ymxillarij,  malar,  nasal,  'jMlate,  lachrymal,  and  inferior  turVrnated  lanes ; 
and  two  single,  viz.,  the  vomer,  and  the  inferior  maxUla.  There  is  also 
suspended  by  ligaments  from  the  under  surface  of  the  cranium,  the 
hyoid  bone,  which  may  be  classed  with  the  bones  of  the  head. 

THE    OCCIPITAL  BONE 

The  occipital  bone  is  situated  at  the  lower  and  back  part  of  the 
cranium.  In  general  form  it  is  rhomboidal,  and  through  its  lower  and 
anterior  part  passes  a  lai-ge  oval  foramen,  forming  the  communication 
between  the  cranium  and  spinal  canal.  The  portion  of  the  bone  behind 
the  foramen  is  tahular,  the  narrower  part  in  front  forms  a  thick  mass 
named  Msilar  ^process,  and  the  parts  on  the  sides  of  the  foramci],  bearing 
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the  condyles  or  articulating  processes  by  which  the  head  is  supported 
on  the  first  vertebra,  are  the  condylar  portmis. 


Fig.    27.  ■ —  Occipital  Bone 

FROM  BELOW  AND  BEHIND, 
SHOWING     THE  EXTERNAL 

Surface.    (A.  T.)  | 

1,  basilar  process  ;  2,  con- 
dyloid portion,  the  probe 
marks  the  anterior  condylar 
foramen  ;  3,  jugular  or  trans- 
verse process  ;  4,  external  or 
lateral  angle ;  5,  superior 
angle  ;  6,  superior  curved  line ; 
7,  external  or  posterior  occi- 
pital protuberance  ;  7,  8,  ex- 
ternal occipital  crest  ;  9,  in- 
ferior curved  line  ;  10,  groove 
and  ridge  connected  Avith  the 
attachment  of  the  superior 
oblique  muscle  ;  11,  fora- 
men magnum  ;  12,  articular 
condyle  ;  immediately  above 
it  the  i)Osterior  condylar  fora- 
men. 


The  two  superior  bor- 
ders are  deeply  serrated, 
and  are  articulated  with 

the  parietal  bones  in  the  lamodoidal  suture.     By  its  two  inferior 


Fig.  28. 


Fig.  28.  —  Occipital  Bone 
from  before,  showing  the 
Internal  Surface.  (A.T.)  ^ 

1,  basilar  process  sawn 
through  at  the  i^lace  of  union 
with  the  sphenoid  bone  ;  2, 
condylar  portion  ;  3,  jugular 
or  transverse  process  ;  x  ,  be- 
tween 2  &  3,  the  sigmoid 
groove  of  the  lateral  sinus  and 
the  jugular  notch  ;  4,  external 
or  lateral  angle  ;  5,  superior 
angle  ;  1  to  3,  the  edge  of 
articulation  with  the  petrous 
bone  ;  3  to  4,  with  the  mas- 
toid bone  ;  4  to  5  with  the 
parietal  bone  ;  11,  foramen 
magnum  ;  13,  internal  occipi- 
tal protuberance  and  groove  of 
the  torcular  Herophili  ;  14,  in- 
ferior spine  ;  15,  groove  of  the 
lateral  sinus  ;  from  5  to  13, 
groove  of  the  superior  longi- 
tudinal sinus  ;  16,  cerebral 
fossa  ;  17,  cerebellar  fossa. 


^  borders,  which  are  un- 

even but  not  deeply  ser- 
rated, it  articulates  with  the  mastoid  and  petrous  portions  of  the 
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temporal  bone,  while  the  extremity  of  its  basilar  process  is  united  to 
the  body  of  the  sphenoid,  in  the  young  condition  by  cartilage,  but  after 
the  age  of  twenty  years  by  continuous  osseous  substance.  The  rhom- 
boidal  form  generally  given  by  the  meeting  of  these  borders  at  the  four 
angles  is  not  unfrequently  somewhat  changed  to  the  octagonal,  by  the 
greater  or  less  projection  of  subordinate  obtuse  angles  between  the 
upper  and  lateral,  and  between  the  lateral  and  lower  angles. 

The  tabular  portion,  or  supra-occipital,  on  its  posterior  surface 
presents  a  rough  prominence,  the  external  occipital  2irotul)erance,  arching 
outwards  from  which,  on  each  side,  is  the  superior  occipital  ridge  or 
curved  Une^  which  divides  the  surface  into  two  parts,  the  upper,  covered 
by  the  hairy  scalp,  convex  and  uniform ;  the  lower,  uneven,  and  marked 
by  the  impressions  of  the  muscles  of  the  neck  w^hich  are  attached  to  it. 
This  lower  surface  is  divided  into  two  lateral  portions  by  a  median 
ridge  called  the  external  occipital  crest  or  spines  and  each  of  these  por- 
tions is  again  divided  into  an  upper  and  a  lower  surface  by  the  inferior 
curved  line  or  ridge,  which,  after  extending  some  distance  outwards,  is 
met  by  a  ridge  and  groove  passing  from  before  backwards.  These  sur- 
faces mark  the  attachments  of  the  rectus  capitis  posticus  major  and 
minor,  and  of  the  obliquus  capitis  superior  muscles. 

The  deep  surface  of  the  bone  is  marked  by  two  smooth  ridges  which 
cross  one  another,  one  extending  from  the  upper  angle  to  the  great 
foramen,  and  the  other  transversely  from  one  lateral  angle  to  the  other, 
and  at  the  point  of  intersection  of  these  ridges  is  the  internal  occipital 
protuberance.  Separated  by  these  riclges  are  four  hollows,  the  superior 
and  inferior  occipital  fossce,  which  lodge  respectively  the  posterior  cere- 
bral and  the  cerebellar  lobes.  The  superior  and  transverse  ridges  are 
grooved  in  the  course  of  the  longitudinal  and  lateral  venous  sinuses 
respectively.  The  wider  space  where  those  grooves  meet  at  the  internal 
occipital  protuberance  receives  the  torcular  Herophili.  The  inferior 
ridge  is  single,  and  is  named  the  internal  occipital  crest  or  spine.  The 
margins  of  the  tabular  portion  are  deeply  serrated  above  the  lateral 
angles  for  articulation  with  the  parietal  bones  ;  below  that  level,  they 
unite  with  the  mastoid  portions  of  the  temporal  bones. 

The  condylar  portions  or  ex-occipitals,  bear  the  articulating 
condyles  on  their  lower  part,  close  to  the  margin  of  the  foramen  mag- 
num in  its  anterior  half.  The  condyles  are  elliptical  and  converge  in 
front  :  their  surfaces  are  convex  from  behind  forwards  and  from  side  to 
side,  and  slightly  everted.  Their  inner  borders  are  rough,  and  receive 
the  insertion  of  the  odontoid  ligaments  of  the  axis.  In  front,  and  to 
the  inside  of  the  condyles,  are  the  anterior  condyloid  foramina,  which 
pass  forwards  and  outwards  from  the  interior  of  the  cranium,  and 
transmit  the  hypoglossal  nerves.  Behind  the  condyles  are  two  pits, 
containing  usually  the  posterior  condyloid  foramina  ;  each  of  these 
gives  passage  to  a  vein,  but  they  vary  greatly  in  size  and  are  often 
absent  on  one  or  both  sides.  Externally  to  the  condyle,  on  each  side,  is 
a  portion  of  bone,  which  is  placed  over  the  transverse  process  of  the 
atlas,  continuous  posteriorly  with  the  tabular  part,  and  anteriorly  hav- 
ing a  free  excavated  margin,  the. jugular  notch,  which  contributes,  with 
a  notch  in  the  temporal  bone,  to  form  the  foramen  lacerwn  jugulare  ; 
its  external  extremity  projects  into  the  angle  between  the  mastoid  and 
petrous  portions  of  the  temporal  bone,  and  is  called  jugular  eminence. 
This  process  presents  inferiorly  a  rough  elevation,  which  gives  attach- 
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ment  to  the  rectus  capitis  lateralis  muscle  ;  and  superiorly  a  deep  groove 
for  the  lateral  sinus  l3efore  it  terminates  in  the  j  ugular  notch. 

The  "basilar  process,  or  basi-occipital,  projects  forwards  and 
upwards  into  the  middle  of  the  base  of  the  skull.  It  increases  in  thick- 
ness and  diminishes  in  breadth  towards  its  extremity.  Inferiorly  it 
gives  attachment  to  the  rectus  capitis  anticus  m.ajor  and  minor  muscles 
and  the  fibrous  band  of  the  pharynx.  Its  superior  surface  presents  a 
smooth  depression,  the  basilar  groove,  which  supports  the  medulla 
oblongata,  and  close  to  each  lateral  margin  a  slight  grooved  mark, 
whiclfindicates  the  place  of  the  inferior  petrosal  sinus. 


THE    PABIETAL  BONES. 

The  parietal  bones  form  a  considerable  part  of  the  roof  of  the*  skull. 
They  have  the  shape  of  quadrilateral  plates,  convex  externally,  concave 
internally.  They  are  a  little  broader  above  than  below,  and  the  anterior 
inferior  angle  is  the  most  projecting.  They  articulate  with  each  other 
in  the  middle  line,  with  the  frontal  bone  anteriorly,  the  occipital 
posteriorly,  and  the  temporal  and  sphenoid  below. 

On  the  outer  surface,  near  its  middle,  a  more  marked  convexity 
exists  forming  the  parietal  eminence.    Below  this  is  a  curved  line, 

Fig.  29. — External  surface 

OF    THE     RIGHT  PARIETAL 

Bone.    (A.  T.)  | 

1,  posterior  superior  angle ; 
2,  anterior  superior  angle  ;  3, 
posterior  inferior  angle  ;  4, 
anterior  inferior  angle ,  articu- 
lating with  the  great  wing  of 
the  sphenoid  bone  ;  from  1  to 
2,  superior  border  in  the 
sagittal  suture  ;  from  2  to  4, 
anterior  border  in  the  coronal 
suture  ;  from  1  to  3,  posterior 
border  in  the  lambdoidal  su- 
ture ;  from  4  to  6,  margin  of 
the  squamous  suture  ;  from  3 
to  6,  the  additamentum  su- 
turse  squamosa;  5,  the  tem- 
poral or  semicircular  line  above 
which  is  the  parietal  eminence ; 
8,  parietal  foramen. 

the  parietal  part  of 
the  temporal  ridge, 
bounding  a  surface 
somewhat  flatter  than  the  rest,  planum  temporale,  which  forms  part  of 
the  temporal  fossa.  Near  the  posterior  and  upper  angle,  is  fclie  small 
parietal  foramen. 

The  concave  inner  surface  is  marked  by  shallow  depressions  corre- 
sponding with  the  convolutions  of  the  brain,  and  by  narrower  fuiTows 
branching  upwards  and  backwards  from  the  lower  border  for  the  middle 
meningeal  vessels.  The  largest  of  these  grooves  running  from  the 
anterior  inferior  angle  is  sometimes  converted  into  a  canal  for  a  short 
distance.  A  slight  depression  along  the  inner  part  of  the  superior 
border,  forms  with  the  one  of  the  opposite  side,  the  groove  of  the 
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lonscitudinal  sinus  ;  and  a  depression  at  the  posterior  inferior  an^vle 
forms  a  small  part  of  the  groove  of  the  lateral  sinus.    Near  the  upper 

Pig.  30. — The  Parietal  Bone 
PEOM  THE  Inside.  (A.T.)  | 

1,  2,  3,  4,  6,  &  8,  iudicate 
the  same  parts  as  in  the 
last  figure  :  between  1  fc  2 
the  half  groove  of  the  su- 
perior longitudinal  sinus  ;  3', 
groove  of  the  lateral  sinus  ; 
7,  the  ramified  grooves  of  the 
meningeal  vessels  ;  above  x 
this  groove  is  converted  into  a 
canal ;  9,  the  irregular  pits 
for  the  glandulse  Pacchionii. 

border  there  are  in  most 
skulls,  but  particularly 
in  those  of  old  persons, 
small  irregular  pits, 
Jovece^  glandulares,  lodg- 
ing the  so-named  gland- 
iila3  Pacchionii. 

Borders.  — The  ante- 
lior,  superior,  and  pos- 
terior borders  are  deeply  serrated.  The  inferior  border  presents  in 
the  greater  pari  of  its  extent  a  sharp  or  squamous  edge,  with  a  slightly 
fluted  surface  directed  outwards  and  overlapped  at  its  anterior  extremity 
by  the  great  wing  of  the  sphenoid,  and  behind  that  by  the  squamous 
part  of  the  temporal  bone ;  its  posterior  part  is  serrated,  and  articu- 
lates with  the  mastoid  portion  of  the  temporal.  The  anterior  Ijorder 
is  slightly  overlapped  by  the  frontal  bone  above,  but  overlaps  the 
edge  of  that  bone  interiorly, 

THE   FRONT AIj  BONE 

The  frontal  "bone,  arching  upwards  and  backwards  from  above  the 
orbits,  forms  the  fore  part  of  the  cranium.  It  likewise  presents 
interiorly  two  thin  horizontal  lamin?3,  the  orbital  ]jJates,  which  form 
the  roofs  of  the  orbits  and  are  separated  by  a  mesial  excavation,  the 
incisura  efMioidalis. 

The  frontal  is  articulated  with  twelve  bones,  viz.^  posteriorly  with 
the  parietals  and  sphenoid ;  outside  the  orbits  with  the  malars  ;  and 
between  the  orbits,  from  before  backwards,  with  the  nasal,  superior 
maxillary,  lachrymal,  and  ethmoid  bones. 

Anterior  surface. — The  part  forming  the  greatest  convexity  of  the 
forehead  on  each  side  is  called  the  frontal  eminence.  It  is  separated  by 
a  slight  depression  below  from  the  siqmrAUary  ridge,  a  curved  elevation 
of  varying  prominence  immediately  above  the  margin  of  the  orbit. 
Between  the  superciliary  ridges  is  the  surface  cdXl^d  giahella.  The 
margin  of  the  orbit,  the  ordital  arch,  is  most  defined  towards  its  outer 
part  ;  it  presents  towards  its  inner  third  the  supraordital  notch,  some- 
times converted  into  a  foramen,  which  transmits  the  supraorbital  nerve 
and  artery.    The  extremities  of  the  orbital  arch  point  downwards,  and 
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form  the  infernal  and  external  angular  ^processes.  The  internal  is  but 
sli,Q:htly  marked  ;  the  external  is  strong  and  projecting,  and  articulates- 
with  the  malar  bone.    The  temporal  ridge  springs  from  the  external 

Fig.  31. — Frontal  Bone  frojvt 

BEFORE,  SHOWING  ITS  EXTER- 
NAL Surface.    (A.  T.)  h 

1,  frontal  eminence  ;  2,  nasal 
spine,  and  above  this  the  ser- 
rated surface  for  articulation  of 
the  nasal  and  suiDerior  maxil- 
lary bones  ;  3  to  4,  suj^ra- orbital 
edge — 3,  internal,  and  4,  exter- 
nal angular  process  ;  5,  supra- 
orbital notch  or  foramen;  6, 
glabella  ;  7,  superciliary  emin- 
ence and  ridge ;  8,  temporal 
ridge,  and  behind  this  a  part  of 
the  temporal  fossa. 

process,  and  arches  up« 
wards  and  backwards  to 
be  continued  on  the 
parietal  bone  :  it  separ- 
ates the  temporal  from 
the  frontal  part  of  the 
outer  surface  of  the  bone. 
Inferior  surface. — The  orbital  surfaces  are  somewhat  triangular, 
their  internal  margins  being  parallel,  while  the  external  are  directed 
backwards  and  inwards.  Close  to  the  external  angular  process  is  the 
fossa  laclinjmalis,  which  lodges  the  lachrymal  gland  ;  and  close  to  the 
internal  angular  process  is  a  small  impression  where  the  pulley  of  the 
trochlearis  muscle  is  attached.  Between  the  orbits  in  front  is  the 
serrated  surface  which  articulates  with  the  superior  maxillary  and  nasal 
bones,  and  in  the  middle  line  a  sharp  process  of  variable  length,  the 
nasal  spine,  descends  between  the  latter  bones  and  the  central  plate  of 
the  ethmoid.  Between  the  incisura  ethmoidalis  and  the  inner  margin 
of  the  orbit  is  an  irregular  surface  occupied  with  depressions  forming 
the  roofs  of  cells  in  the  ethmoid  bone.  Traversins:  this  surface  are  two 
grooves,  which  complete,  with  the  ethmoid,  the  anterior  and  posterior 
internal  orbital  foramina.  The  anterior  groove  transmits  the  nasal  twig 
of  the  ophthalmic  nerve  and  the  anterior  ethmoidal  vessels  ;  the  other, 
the  posterior  ethmoidal  vessels.  Further  forward,  on  each  side  of  the 
nasal  spine,  is  the  larger  opening  of  the  frontal  sinus,  a  cavity  which 
extends  within  the  bone  for  a  variable  distance  behind  the  superciliary 
ridges.  Outside  and  behind  the  orbital  surface,  there  is  a  large  serrated 
triangular  area  which  articulates  with  the  great  wing  of  the  sphenoid. 

Cerebral  surfaxe. — This  surface  forms  a  large  concavity,  except  over 
the  roofs  of  the  orbits,  which  are  slightly  convex.  Upon  it  are  seen 
the  impressions  of  the  cerebral  convolutions,  which,  with  the  inter- 
vening ridges,  are  strongly  marked  over  the  orbits.  A  groove,  the 
sulcus  frontalis,  lodging  the  longitudinal  sinus,  descends  from  the 
middle  of  the  upper  margin  of  the  bone,  and  is  succeeded  by  the  crista 
frontalis,  a  ridge  which  runs  down  to  the  lower  margin.  A  small  fora- 
men, usually  formed  in  part  by  the  central  plate  of  the  ethmoid,  is 
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situated  at  its  base ;  it  is  known  as  the  foramen  ccccian,  and  transmits  a 
minute  vein  from  the  nasal  fossse.    The  upper  and  greater  part  of  the 

Fig.  32. — The  Frontal  Bone 

FROM  BEHIND  AND  BELOW, 
•SHOWING  THE  INTERNAL  CERE- 
BRAL Surface  and  the  Hoop 
OP  THE  Orbits.    (A.  T.)  | 

2,  4,  and  5,  as  in  the  preceding 
ligure  ;  9,  internal  or  cerebral 
.surface,  slightly  marked  by  cere- 
bral convolutions  and  glandular 
23its  ;  10,  groove  of  the  superior 
longitudinal  sinus,  ending  belov/ 
in,  11,  the  internal  frontal  crest, 
which  leads  down  to,  13,  the 
foramen  coecum  ;  12,  the  orbital 
plate,  the  number  is  placed  in 
the  depression  for  the  lachrymal 
.gland;  14,  the  opening  of  the 
frontal  sinus ;  15,  placed  on 
the  roof  of  the  orbit  internally, 
is  near  the  opening  of  the  an- 
terior ethmoidal  or  internal 
orbital  foramen. 

edge  encompassing  the 
cerebral  surface  of  the 
bone  is  deeply  serrated, 
and  articulates  with  the  parietal  bones  in  the  coronal  suture ;  the  lower 
transverse  part  is  thin  and  uneven,  and  articulates  with  tlie  greater  and 
lesser  wings  of  the  sphenoid  in  the  transverse  suture.  The  adult 
frontal  bone  is  sometimes  divided  into  two  parts  by  a  median  suture, 
the  frontal  suture  which  may  be  regarded  as  the  persistence  of  the 
original  foetal  condition. 

THE    TEMPORAL  BONE. 

The  temporal  "bone  (os  temporis)  takes  part  in  the  construction  of 
the  side  and  base  of  the  skull,  and  contains  in  its  interior  the  organ  of 
hearing.  It  is  usually  described  in  three  parts,  viz.,  an  expanded 
anterior  and  superior  part,  the  squamous  portion  with  the  zygomatic 
process,  a  thicker  posterior  portion,  the  mastoid,  and  below  and 
between  these  the  jwtrous  portion,  a  three-sided  pyramid,  exhibiting 
at  its  base  externally  the  aperture  of  the  ear,  and  projecting  forwards 
and  inwards  into  the  base  of  the  skull.  With  these  is  combined  in  the 
adult  the  styloid  process  or  bone. 

It  articulates  posteriorly  and  internally  with  the  occipital  bone,  supe- 
riorly with  the  parietal,  anteriorly  with  the  sphenoid,  by  the  zygomatic 
process  with  the  malar,  and  by'^the  glenoid  cavity  with  the  inferior 
maxillary  bone. 

The  scinamoiis  portion,  or  squamo-zygomatic,  extends  forwards 
and  upwards  from  its  connection  with  the  other  portions,  and  presents 
superiorly  an  arched  border  which  describes  about  two-thirds  of  a  circle. 

The  i?7ner  surface  is  marked  by  cerebral  impressions,  and  by  meningeal 
grooves.  At  its  upper  border,  the  outer  table  is  prolonged  considerably 
beyond  the  inner,  forming  a  thin  scale  with  the  fluted  surface  looking 
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inwards  and  overlapping  the  corresponding  bevelled  edge  of  the  parietal 
bone.  Bnt  in  front  the  border  is  thicker,  looks  directly  forwards,  and 
is  serrated  for  articulation  with  the  great  wing-  of  the  sphenoid  bone. 


Fi£?.  33 


Fig.  33.— Right  Tempo- 
BAL  Bone  from  the 
OUTSIDE.     (A.  T.)  I 

1,  tlie  external  surface 
of  the  squamous  part  ;  2, 
the  zygoma  ;  3,  the  mas- 
toid part  ;  3  X ,  the  mas- 
toid process  ;  4,  the  arti- 
cular part  of  the  glenoid 
fossa  ;  5,  the  articular 
eminence  at  the  root  of  the 
zygoma,  and  above  it  the 
tubercle ;  6,  fissure  of 
Grlaser  ;  7,  the  tympanic 
plate  forming  the  posterior 
non -articular  part  of  the 
glenoid  fossa,  terminating 
behind  in  the  vaginal  pro- 
cess ;  8,  the  meatus  audi- 
torius  externus  ;  9,  the 
auditory  process  ;  10,  the 
styloid  process  ;  13  x  ,  the 
mastoid  foramen. 


The  outfr  surface  is  in  its  greatest  extent  vertical,  with  a  slight  con- 
vexity, and  forms  part  of  the  temporal  fossa.  From  its  lowest  part  a 
long  process,  the  zygoma,  takes  origin. 


Fig.  34. 


Fig.  34.— The  Rioht  Tem- 
poral Bone  from  the 
INNER  side.    (A.  T.)  I 

The  indications  where 
marked  are  the  same  as  in 
the  preceding  figure.  11,  the 
inner  or  cerebral  surface  of 
the  squamous  portion  ;  11  x  , 
the  squamous  edge,  ]  2,  inner 
surface  of  the  mastoid  por- 
tion ;  13,  the  sigmoid  groove 
of  the  lateral  sinus  —  the 
figure  is  placed  at  its  upper 
part,  and  close  to  the  mastoid 
foramen  ;  14,  the  apex  of  the 
petrous  bone  ;  15,  the  meatus 
auditorius  internus  ;  16,  the 
scale  of  bone  covering  the 
aqueduct  of  the  vestibule ; 
17,  is  above  the  aqueduct  of 
the  cochlea  ;  18,  the  superior 
petrosal  groove  ;  19,  the 
eminence  of  the  superior 
semicircular  canal  ;  20,  the 
hiatus  Fallopii. 


The  zygoma,  or  zygomatic  process,  is  connected  with  the  lower  and 
outer  part  of  the  squamous  portion,  and  is  of  considerable  breadth  at 
its  base,  which  projects  outwards.    It  then  becomes  narrower,  and  is 
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twisted  on  itself  so  as  to  present  an  outer  and  inner  surface,  and  a  sharp 
upper  and  lower  border.  The  superior  margin  is  thinner,  and  prolonged 
further  forward  than  the  inferior.  The  bevelled  extremity  is  serrated, 
and  articulates  with  the  malar  bone.  At  its  base  the  zygomatic  process 
presents  two  roots.  The  anterior  root  is  a  broad  convex  ridge,  directed 
inwards.  The  posterior  root  passes  backwards,  and  is  divided  into  two 
parts,  of  which  one  turns  inwards  in  front  of  the  meatus  externus,  while 
the  other;,  gradually  subsiding,  is  continued  backwards  over  that 
opening,  and  marks  behind  it  the  line  of  union  of  the  squamous  and 
mastoid  portions  of  the  bone.  At  the  point  of  division  of  the  two 
roots  is  a  slight  tulercle,  which  gives  attachment  to  the  external  lateral 
ligament  of  the  lower  jaw.  Between  the  two  roots  is  the  gJejioid  fossa^ 
a  depression  elongated  from  without  inwards,  and  which,  together  with 
the  cylindrical  elevation  formed  by  the  anterior  root  of  the  zygoma  in 
front  of  it,  is  coated  with  cartilage,  and  forms  the  concavo-convex 
surface  which  articulates  with  the  lower  jaw.  The  fissure  of  Glaser 
separates  this  articular  part  of  the  glenoid  fossa  from  the  remain- 
ing  part  behind,  which  is  formed  by  the  tympanic  plate  of  the  petrous 
division  of  the  temporal  bone,  and  lodges  a  part  of  the  parotid  gland. 

The  mastoid  portion  is  rough  externally  for  the  attachment  of 
muscles,  and  is  prolonged  downwards  behind  the  aperture  of  the  ear 
into  a  nipple-shaped  projection — the  mastoid  p^ocess.  This  process  has 
on  its  inner  side  a  deep  groove,  the  digastric  fossa,  which  gives  attach- 
ment to  the  digastric  muscle ;  and  internal  to  that  is  the  slight  occipital 
groove,  for  the  occipital  artery.  The  internal  surface  of  the  mastoid 
portion  is  marked  by  a  deep  sigmoid  depression,  which  is  part  of  the 
groove  of  the  lateral  sinus.  A  passage  for  a  vein,  of  very  variable  sizes 
the  mastoid  foramen,  usually  pierces  the  bone  near  its  posterior  margin^ 
and  opens  into  the  groove. 


Fig.  35. — The  Hight  Temporal  Bone  from 
BELOW.     (A.  T.)  I 

The  indications  where  marked  are  the  same 
as  in  the  preceding  figures.  14,  is  at  the  apex 
of  the  petrous  "bone  in  the  upper  opening  of  the 
carotid  canal  ;  17,  aqueduct  of  the  cochlea  ; 

21,  lower  rough  surface  of  the  petrous  bone  ; 

22,  the  lower  opening  of  the  carotid  canal  ; 

23,  the  small  foramen  of  Jacohson's  nerve  ; 

24,  the  jugular  depression,  and  within  it,  25, 
the  foramen  of  Arnold's  nerve  ;  26,  st}do-mas- 
toid  foramen — the  figure  is  placed  in  the  ante- 
rior part  of  the  digastric  groove  ;  27,  groove  of 
the  occipital  artery  ;  28,  place  of  the  anterior 
opening  of  the  osseous  Eustachian  canal. 

The  petrous  portion  is  named 
from  its  hardness.  It  contains  the 
organ  of  hearing.  It  forms  a  three- 
sided  pyramid,  with  its  base  directed 
outwards,  one  surface  looking  down- 
wards, and  the  other  two  turned 
towards  the  interior  of  the  skull. 

Inferior  surface,  lase,  and  ojpex. — k% 


Mie  base  is  the  aperture  of  the 
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ear.  It  forms  a  short  canal,  the  meatus  auditorius  exiermis,  directed 
inwards  and  a  little  forwards,  narrower  in  the  middle  than  at  its 
extremities,  and  leading  into  the  cavity  of  the  tymiximmi,  part  of 
which  is  seen  from  the  exterior  in  the  macerated  bone.  It  is  bounded 
superiorly  by  the  posterior  root  of  the  zygoma,  and  in  the  remainder  of 
its  circumference  chiefly  by  the  external  auditory  process,  a  curved 
uneven  border,  to  which  the  cartilage  of  the  ear  is  attached.  This 
process  is  the  thickened  outer  extremity  of  the  ty^npanic  plate,  a  lamina 
one  surface  of  which  forms  the  anterior  wall  of  the  external  auditory 
meatus  and  the  tympanum,  while  the  other  looks  towards  the  glenoid 
fossa.  The  upper  margin  of  the  tympanic  plate  is  separated  from  the 
glenoid  fossa  by  the  fissure  of  Glaser,  while  its  lower  margin  descends  as 
a  sharp  edge,  the  vayinal  process,  which  partly  surrounds  the  front  of 
the  styloid  process  at  its  base.  The  styloid  process  is  long  and  tapering, 
and  is  directed  downwards  and  forwards.  It  is  placed  in  front  of  the 
digastric  fossa,  and  has  immediately  behind  it  the  foramen  which  forms  the 
outlet  of  the  canal  of  the  facial  nerve,  named  stylo-mastoid  from  its  position 
between  the  styloid  and  mastoid  processes,  k.  smooth  rounded  and 
deep  depression,  tliejayular  fossa,  lies,  internal  to  the  styloid  process; 
it  is  close  to  the  posterior  margin  of  the  bone,  and  completes  with  the 
jugular  notch  of  the  occipital  bone  the  foramen  lacerum  posterius.  In 
front  and  a  little  to  the  inside  of  the  jugular  fossa  is  the  carotid  foramen, 
the  inferior  extremity  of  the  carotid  canal;  and  internal  to  the  carotid 
foramen  is  a  rough  surface  which  gives  attachment  to  the  levator  palati 
muscle,  and  is  continued  into  the  rough  inner  extremity,  or  apex  of  the 
petrous  bone.  The  carotid  canal  ascends  at  first  perpendicularly,  then 
turns  horizontally  forwards  and  inwards,  and  emerges  at  the  apex,  close 
to  the  anterior  margin.  It  transmits  the  internal  carotid  artery.  In  the 
angle  between  the  petrous  and  squamous  portions  of  the  bone  is  the 
anterior  opening  of  the  Eustachian  canal. 

The  jwsterior  surface  looks  backwards  and  inwards,  and  forms  part  of 
the  posterior  fossa  in  the  base  of  the  skull.  It  presents  a  large  orifice 
leading  into  a  short  canal  which  is  directed  outwards,  the  meatus  aiali- 
torius  internus.  This  canal  is  terminated  by  a  plate  of  bone,  the  lamina 
crilrosa,  presenting  in  the  lower  part  small  apertures  through  which  the 
divisions  of  the  auditory  nerve  pass,  while  in  its  upper  part  is  the  com- 
mencement of  the  canal  called  aqueduct  of  Fallopius,  which  transmits 
the  facial  nerve.  This  canal  takes  a  somewhat  circuitous  course 
through  the  petrous  bone,  passing  outwards  and  backwards  over  the 
labyrinth  of  the  ear,  and  then  downwards  to  terminate  at  the  stylo- 
mastoid foramen. 

The  anterior  or  upper  surface  looks  upwards  and  forwards,  and  forms 
part  of  the  middle  fossa  in  the  base  of  the  skull.  A  depression  near 
the  apex  marks  the  position  of  the  Gasserian  ganglion.  A  narrow 
groove  runs  obliquely  backwards  and  outwards  to  a  foramen  named  the 
Mcdus  Fcdlopii,  which  leads  to  the  aqueduct  of  Fallopius,  and  transmits 
the  large  superficial  petrosal  nerve.  Farther  back  is  a  rounded  emi- 
nence, indicating  the  situation  of  the  superior  semicircular  canal. 

The  superior  horder  is  grooved  for  the  superior  petrosal  sinus.  The 
anterior  border  is  very  short,  and  forms  at  its  junction  with  the 
squamous  part  an  angle  in  which  is  situated  the  orifice  of  the  Eusta- 
chian canal,  the  osseous  portion  of  a  tube  of  the  same  name,  which 
leads  from  the  pharynx  to  the  tympanum;  and  above  this,  partially 
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separated  from  it  oy  a  thin  lamella,  the  jjrocessus  coclileariformis,  is  a 
small  passage  which  lodges  the  tensor  t^^mpani  muscle.  The  poderior 
horder  articulates  with  the  basilar  process  of  the  occipital  bone,  and 
bounds  the  foramen  lacerum  posterius. 

Small  5'oramiaa. — The  opening  of  the  aqueductus  rcstiljidl  is  a  naiTow  fissure, 
covered  by  a  depressed  scale  of  bone,  and  situated  on  the  posterior  surface  of  the 
petrous  bone,  about  three  lines  behind  the  internal  auditory  meatus  ;  that  of  the 
(Kjitcdtictu.s  cocJdecc  is  a  small  foramen,  beginning  in  a  three-sided  wider  depression 
in  the  posterior  margin,  directly  below  the  internal  auditory  meatus.  In  the  plate 
between  the  jugular  fossa  and  the  carotid  canal  is  the  foramen  by  which  the 
nerve  of  Jacobson  passes  to  the  tympanum.  In  the  ascending  part  of  the  carotid 
canal  is  the  minute  foramen  for  the  tympanic  branch  of  the  carotid  plexus.  In 
the  jugular  fossa  are  a  groove  and  foramen  for  the  auricular  branch  of  the  vagus 
nerve  ;  and  parallel  to  the  hiatus  Fallopii,  close  to  the  canal  for  the  tensor 
tjonpani  muscle,  are  a  groove  and  foramen  for  the  small  superficial  petrosal 
nerve. 

The  description  of  the  small  bones  of  the  ear  with  the  tympanum  and  internal 
car,  will  be  found  in  the  chapter  on  the  Organs  of  the  Senses. 

THE    SPHENOID  BONE. 

The  sphenoid,  or  wedge-shaped  bone,  is  placed  across  the  base  of  the 
skull,  near  its  middle.  It  enters  into  the  formation  of  the  cavity  of  the 
cranium,  the  orbits,  and  the  posterior  nares.  It  is  of  very  irregular 
shape,  and  consists  of  a  central  part  or  hody,  a  pair  of  lateral  expan- 


1,  tlie  basilar  surface,  sawn  separate  from  the  occipital  bone  ;  2,  Dorsum  sellge,  or 
inclined  surface  of  tlie  body  terminating  superiorly  in  the  two  posterior  chnoid  processes  ; 
3,  is  placed  on  the  oUvary  eminence  or  process,  and  between  it  and  2  is  the  sella  turcica, 
or  pituitary  fossa  ;  in  front  of  3  is  the  transverse  groove  of  the  optic  commissure  ;  4,  the 
side  of  the  body  with  the  sigmoid  groove  of  the  internal  carotid  artery  and  cavernous 
sinus  ;  5,  the  lesser  wing  ;  x  ,  the  anterior  clinoid  process  ;  6,  the  ethmoid  spine  ;  7^ 
the  cerebral  surface  of  the  greater  Vv^ing  ;  8,  the  upper  angle  of  the  greater  wing,  Avhich 
articulates  with  the  pa,rietal  bone  ;  9,  the  spinous  ])rocess  ;  10,  the  external,  and  11,  the 
interual  pterygoid  process  ;  11,  is  placed  opposite  the  hamular  process  and  groove  for  the 
tendon  of  the  tensor  palati  muscle  ;  12,  the  optic  foramen,  13,  the  sphenoida,l  fissure  or 
foramen  lacerum  orbitale  ;  14,  the  foramen  rotundum  ;  15,  the  foramen  ovale  ;  l*^,  the 
foramen  spinosum  ;  17,  is  placed  above  the  posterior  opening  of  the  pterygoid  or  Vidian, 
foraiaen. 
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sions  called  the  great  tvings,  a  j)air  of  smaller  horizontal  processes  in 
front,  called  the  small  luings,  and  a  pair  which  project  downwards,  the 
pterygoid  processes. 

The  sphenoid  is  articulated  with  all  the  seven  other  bones  of  the 
cranium  and  with  five  of  those  of  the  face,  viz.,  posteriorly  with  the 
occipital  and  with  the  petrous  portions  of  the  temporals,  anteriorly  with 
the  ethmoid,  frontal,  and  malars,  laterally  with  the  squamous  portion 
of  the  temporals,  the  parietals  and  frontals,  and  inferiorly  with  the 
vomer  and  palate  bones. 

The  "body. — Posteriorly  the  body  of  the  sphenoid  is  solid,  but 
anteriorly  it  is  hollowed  out  into  two  large  cavities,  the  sphenoidal 
sinuses,  separated  by  a  thin  mesial  lamina  and  opening  into  the  upper 
part  of  the  nasal  fossa  by  two  rounded  apertures.  The  suioerior  surface 
presents  in  the  middle  a  deep  pit,  the  pituitary  fossa,,  or  sella  turcica^ 
which  lodges  the  pituitary  body.  In  front  of  the  fossa,  separated 
from  it  by  a  shallow  transverse  groove,  is  a  narrow  portion  of  bone 
on  a  level  with  the  optic  foramina,  the  olivary  process,  (tuberculum 
sellee — Henle),  on  which  rests  the  commissure  of  the  optic  nerves ;  and  in 
front  of  this  is  a  surface  on  a  slightly  higher  level,  continuous  with  the 
superior  surfaces  of  the  small  wings,  and  having  a  slight  projection  for- 
wards of  its  anterior  border,  which  articulates  w^ith  the  cribriform  plate 
of  the  ethmoid,  and  is  called  the  ethviioidctl  spine.  Behind  the  pituitary 
fossa  is  a  prominent  lamella,  the  dorsum  sellce,  the  posterior  surface  of 
which  is  sloped  upwards  and  forwards  in  continuation  of  the  basilar 
groove  of  the  occipital  bone.  The  angles  of  this  lamella  project  over 
the  fossa,  and  are  called  the  jwsterior  clinoid  processes.  On  each  side  of 
the  body  the  surface  descends  obliquely  to  a  considerably  lower  level 
than  the  fossa  ;  it  presents  close  to  the  margin  of  the  fossa  a  super- 
ficial curved  groove  directed  from  behind  forwards,  marking  the  course 
of  the  internal  carotid  artery.  At  the  bottom  of  this  groove,  and  in 
the  angle  between  the  body  and  the  great  wing,  there  projects  the  small 
ridge  of  bone  termed  Itngula  splienoidalis. 

The  posterior  surface  is  flat,  and  is  united  to  the  basilar  process  of  the 
occipital  bone,  in  early  life  by  cartilage,  but  in  adult  age  by  continuous 
bony  substance. 

The  anterior  surface  presents  in  the  middle  line  the  sphenoidal  crest, 
a  thin  projecting  edge  which  extends  downwards  from  the  ethmoidal 
spine  and  terminates  in  ihQ  rostrum,  a  sharp  bony  prominence  projecting 
vertically  between  the  anterior  and  inferior  surfaces.  The  sphenoidal 
crest  articulates  with  the  central  plate  of  the  ethmoid  ;  the  rostrum  is 
inserted  between  the  alas  of  the  vomer. 

The  splioncidal  spongy  bones  {cornua  sphenoid ^tlia,  hones  of  Berlin) 
form  a  considerable  part  of  the  anterior  wall  of  the  body  of  the  sphenoid, 
including  the  foramen  of  each  sinus.  These  bones  have  a  triangular 
form,  with  the  apex  directed  downwards,  and  are  in  the  adult  usually 
incorporated  with  the  sphenoid,  but  as  explained  in  the  account  of 
their  development,  they  are  originally  distinct.  They  are  frequently 
united  by  earlier  or  stronger  anchylosis  with  the  ethmoid  or  palate 
bones,  so  as  to  come  away,  at  least  in  part,  with  either  of  these  in  dis- 
articulation of  the  skull,  and  thus  lay  open  the  sphenoidal  sinuses.  A 
small  portion  of  these  bones  sometimes  appears  on  the  inner  wall  of 
the  orbit,  between  the  ethmoid,  frontal,  sphenoid,  and  palate  bones 
(Cleland  in  Trans,  of  Roy.  Soc.  for  18 G2). 
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The  great  wings,  aJw  majores^  project  outwards  and  upwards  from 
the  sides  of  the  body.  The  back  part  of  each  is  placed  horizontally, 
and  occupies  the  angle  between  the  petrous  and  squamous  portions  of 
the  temporal  bone ;  from  its  pointed  extremity  it  sends  downwards  a 
short  and  sharp  projection,  the  spinous  process.  The  upper  and  fore 
part  is  vertical,  and  three-sided,  lying  between  the  cranial  cavity,  the 
orbit,  and  the  temporal  fossa.  The  cerebral  surface  of  the  great  wing  is 
concave,  and  forms  part  of  the  middle  fossa  of  the  base  of  the  cranium. 
The  external  surface  (temiporo-zygomatic)  is  divided  by  a  ridge  into  an 
inferior  part,  which  looks  downwards  into  the  zygomatic  fossa,  and  an 
elongated  superior  part,  looking  outwards,  which  forms  a  part  of  the 
temporal  fossa.  The  anterior  surface  looks  forivards  and  inwards,  and 
consists  of  a  quadrilateral  orbital  portion,  which  forms  the  back  part 
of  the  external  wall  of  the  orbit,  and  of  a  smaller  inferior  portion  which 
overhangs  the  pterygoid  process,  looks  into  the  spheno-m axillary  fossa, 
and  is  perforated  by  the  foramen*  rotundura.  The  external  margins 
between  the  cerebral  and  external  surfaces  articulate  with  the  temporal 
and  parietal  bones  ;  anteriorly,  the  margin  between  the  orbital  and 
external  surfaces  articulates  with  the  malar  bone.  The  margin  below 
this  forms  the  upper  part  of  the  posterior  boundary  of  the  pterygo- 
maxillary  fissure ;  internally,  the  cerebral  and  orbital  surfaces  come 
into  contact  at  the  outer  border  of  the  sphenoidal  fissure  ;  and 
superiorly,  the  cerebral,  orbital,  and  external  surfaces  surround  the 
triangular  area  which  articulates  with  the  frontal  bone. 

The  small  wings,  alee  minores  {wings  of  Ingrassias),  extend  nearly 
horizontally  outwards  from  the  fore  part  of  the  superior  surface  of  the 
body.  The  extremity  of  each  is  slender  and  pointed,  and  comes  very 
close  to,  but  not  into  actual  contact  with,  the  great  wing.  The  superior 
surface  forms  part  of  the  anterior  fossa  of  the  base  of  the  cranium,  the 
inferior  overhangs  the  sphenoidal  fissure  and  the  back  of  the  orbit. 


Fi-  37. 


Fig.  37.— The  Sphenoid  Bone  from  before.    (A.  T.)  -| 

Tlie  indications  where  marked  are  tlie  same  as  in  tlie  preceding  figure.  17,  marks  the 
anterior  opening  of  the  Vidian  foramen  or  canal  ;  18,  the  external  or  temporal  surface 
of  .the  great  wing  ;  19,  its  orbital  surface  ;  20,  the  sphenoidal  turbinated  or  spongy  bone  ; 
above  20,  the  opening  into  the  sphenoidal  sinus  ;  21,  the  sphenoidal  spine  ;  22,  the 
rostrum,  and  above  22,  the  inverted  lamina?,  which  fit  with  the  edges  of  the  vomer. 
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The  anterior  border,  tliin  and  serrated,  articulates  with  the  orbital 
plate  of  the  frontal  bone.  The  posterior  border  is  prominent  and  free, 
and  forms  the  boundary  between  the  anterior  and  middle  cranial  fossae, 
tenninatino:  internally  in  a  smooth  rounded  laiob,  the  anterior  clinoid 
process.    Below  and  to  the  inside  of  this  is  the  optic  foramen. 

The  pterygoid  processes  project  downwards  and  elio^htly  forwards, 
between  the  body  and  the  great  wings.  Each  consists  of  two  plates 
united  in  front  and  diverging  behind,  so  as  to  enclose  between  them 
the  ]}ier\j(joid  fossa.  The  external  2^t(^ry(joid  2)late,  broader  than  the 
internal,  lies  in  a  plane  extending  backwards  and  outwards  ;  its  outer 
surface  bounds  the  zygomatic  fossa,  and  gives  attachment  to  the 
external  pterygoid  muscle.  The  interDal  pterygoid  muscle  arises  from 
its  inner  surface.  The  internal  ptenigoicl  'plate  is  longer  and  narrower 
than  the  external,  and  is  prolonged  into  the  slender  hook-like  or 
liamidar  process,  TomA  which  in  a  groove  plays  the  tendon  of  the  tensor 
palati  muscle.  At  its  base,  the  internal  plate  turns  inwards  beneath 
the  body,  from  which  its  extremity  remains  distinct  as  a  slightly  raised 
edge,  Xvhich  articulates  with  the  everted  margin  of  the  vomer ;  and 
externally  to  this  it  is  marked  by  a  small  groove,  which  contributes 
with  the  palate  bone  to  form  the  pterijfjo-palatim  canal.  The  interval 
between  the  lower  ends  of  the  pterygoid  plates  is  occupied  by  the 
pyramidal  process  of  the  palate  bone.  At  the  base  of  the  internal 
pterygoid  process  is  a  slight  depression,  distinguished  as  the  navicular 
fossa,  which  gives  attachment  to  the  tensor  palati  muscle. 

Fissures  and  foramina. — Each  lateral  half  of  the  bone  presents  a 
fissure,  four  foramina,  and  a  canal.  The  sphenoidal  fissure  is  the 
obliquely  placed  elongated  interval  between  the  great  and  the  small 
wing  ;  it  is  closed  externally  by  the  frontal  bone,  so  as  to  form  the 
foramen  lacerum  orbitale ;  it  opens  into  the  orbit,  and  transmits  the 
third,  fourth,  and  sixth  nerves,  the  ophthalmic  division  of  the  fifth 
nerve,  and  the  ophthalmic  vein.  Above  and  to  the  inside  of  it  is  the 
optic  foramen,  which  is  inclined  outwards  and  forwards  from  the  side  of 
the  olivary  process,  pierces  the  base  of  the  small  wing,  and  transmits  the 
•0]3tic  nerve  and  the  ophthalmic  artery.  The  foramen  rotundum  is 
directed  forwards  through  the  great  wing,  below  the  sphenoidal  fissure  ; 
it  opens  immediately  below  the  level  of  the  orbit,  and  transmits  the 
superior  maxillary  division  of  the  fifth  nerve.  The  foramen  ovcde  is 
large,  placed  behind  and  a  little  external  to  the  foramen  rotundum, 
near  the  posterior  margin  of  the  great  wing  ;  it  is  directed  downwards, 
and  transmits  the  inferior  maxillary  division  of  the  fifth  nerve.  The 
foramen  spinosum  is  a  small  foramen  piercing  the  great  wing,  near  its 
posterior  angle,  and  transmits  the  middle  meningeal  vessels. 

The  Vidian  or  pterygoid  canal,  passes  through  the  bone  horizontally 
from  before  backwards  at  the  base  of  the  internal  pterygoid  plate  ;  it 
opens  anteriorly  into  the  spheno-maxillary  fossa,  and  posteriorly  into 
the  foramen  lacerum  medium,  and  transmits  the  Vidian  nerve  and 
vessels. 


Varieties. — Spicula  of  bono  sometimes  connect  the  anterior  clinoid  process 
with  the  pituitary  fossa  and  with  the  posterior  clinoid  process.  The  outer  ptery- 
goid plate  is  sometimes  connected  by  a  bridge  of  bone  or  of  ligam^ent  with  the 
"spinous  process.  The  foramen  ovale  and  foramen  spinosum  are  frequently  in- 
complete at  the  posterior  margin  of  the  bone. 
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The  ethmoid,  or  sieve- like  bone,  projects  downwards  from  between 
the  orbital  plates  of  the  frontal  bone,  and  enters  into  the  formation  of 
the  cranium,  the  orbits,  and  the  nasal  fossae.  It  is  of  a  cuboid  figure. 
It  is  exceedingly  light  for  its  size,  being  composed  of  yerj  thin  plates 
of  bone  forming  in  part  irregular  cells.  It  consists  of  a  central  vertical 
plate,  and  of  two  lateral  masses,  the  ethmo-turMnals,  united  at  their 
superior  extremities  by  the  horizontal  cribriform  lamella. 

It  articulates  with  thirteen  bones  ;  the  frontal,  sphenoid  and  vomer, 
the  nasal,  lachrymal,  superior  maxillary,  palatal,  and  inferior  turbinated 
bones. 

The  vertical  plate  lies  in  the  mesial  plane,  and  forms  the  upper 
part  of  the  septum  of  the  nose.  Its  superior  margin  appears  in  the 
cranial  cavity,  above  the  cribriform  lamella,  in  the  form  of  a  ridge 


Pig.  38.— The  Ethmoid  Boite.    (A.  T.)  | 

A,  from  the  right  side.  1,  ciista  galli  ;  2, 
vertical  plate  ;  3,  cribriform  plate  and  foramina  ; 
4,  orbital  plate  or  os  planum  ;  5,  5,  the  uncinate 
process  ;  6,  the  superior,  and  7,  the  inferior 
turhinated  bone  ;  8,  the  anterior,  and  9,  the 
posterior  ethmoidal  groove  or  foramen. 

B,  the  ethmoid  bone  from  behind.  The  in- 
dications where  marked  are  the  same  as  in  A. 
10,  the  lateral  or  cellular  part  of  the  bone  ;  11, 
its  posterior  surface  of  union  with  the  sphenoidal 
turbinated  and  palate  bones. 

which  rises  anteriorly  into  a  thick 
process,  the  crista  galli,  to  wdiicli  the 
falx  cerebri  is  attached.  The  an- 
terior margin  of  the  crista  galli  is 
vertical  and  broad,  usually  present- 
ing a  groove,  wdiich  completes  the 
foramen  cascum  of  the  frontal  bone. 
Below  the  level  of  the  cribriform 
lamella,  the  anterior  margin  of  the 
vertical  plate  articulates  with  the 
nasal  spine  of  the  frontal  and  occasionally  with  the  nasal  bones.  The 
inferior  margin  articulates  in  front,  and  sometimes  even  in  its  whole 
extent,  with  the  septal  cartilage  of  the  nose  ;  and  in  its  posterior  half,  in 
the  adult,  it  is  more  or  less  completely  joined  by  osseous  union  on  one 
or  both  sides  to  the  two  plates  or  alas  of  the  vomer.  The  posterior 
margin  is  very  thin,  and  is  united  to  the  crest  of  the  sphenoid. 
This  plate  presents  superiorly  a  number  of  grooves  and  minute 
canals  leading  from  the  foramina  of  the  cribriform  lamella,  for  the 
transmission  of  the  olfactory  nerves. 

The  lateral  masses  enclose  a  number  of  spaces  of  irregular  form;^ 
arranged  in  two  sets,  the  anterior  and  imsterior  ethmoidal  cells, 
which  in  the  recent  state  are  lined  with  prolongations  of  the  mucous 
membrane  of  the  nose.  On  the  external  aspect  of  each  lateral  mass 
is  a  thin,  smooth  lamina,  of  a  quadrilateral  form,  the  orlital  plate  or 
OS  planum,  which  closes  in  the  ethmoidal  cells,  and  forms  a  consider- 
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able  part  of  the  inner  wall  of  the  orbit.  The  orbital  plate  articulate!? 
in  front  with  the  lachrymal,  behind  with  the  sphenoid,  above 
with  the  frontal,  and  below  with  the  orbital  surfaces  of  the  superior 
maxillary  and  palate  bones.  In  front  of  the  orbital  plate  the  lateral 
mass  extends  forwards,  under  cover  of  the  lachrymal  bone  ;  and  from 
this  part  descends  the  ^^^zcmr^/*?  process,  a  long  thin  lamella  which  curves 
downwards,  outwards  and  backwards,  forming  part  of  the  inner  wall  of 
the  maxillary  sinus,  and  articulating  at  its  extremity  with  the  inferior 
turbinated  bone. 

The  internal  aspect  of  each  lateral  mass  forms  part  of  tlie  external 
wall  of  the  nasal  fossa,  and  consists  of  a  thin,  uneven  plate,  connected 
above  with  the  cribriform  lamella,  and  exhibiting  a  number  of  canals 
and  grooves  for  branches  of  the  olfactory  nerve.  It  is  divided  at  its 
back  part  by  a  channel,  directed  forwards  and  upwards  from  its  poste- 
rior margin  to  about  its  middle.  This  is  called  the  superior  meatus  of 
the  nose,  and  communicates  with  the  posterior  ethmoidal  cells.  The 
short  m^argin  which  overhangs  this  channel  constitutes  the  superior  tur- 
Unated  jjrocess  or  spongy  lone.  Below  this  is  a  slightly  folded  margin 
of  greater  extent,  free  in  front  and  behind,  the  inferior  turbinated  pro- 
cess or  middle  spongy  lone,  which  overhangs  the  middle  meatus  of  the 
nose.  From  the  front  of  the  middle  meatus  a  passage,  the  inf  undihulum, 
is  prolonged  upwards  and  forwards  through  the  anterior  ethmoidal 
cells,  into  the  frontal  sinus. 

In  the  separate  ethmoid  bone  the  cells  are  open  posteriorly  and 
superiorly,  but  when  the  bone  is  in  connection  with  the  rest  of  the 
cranium  these  cells  are  closed,  above  by  the  frontal  bone,  and  behind 
by  the  sphenoidal  spongy  bones.  In  the  superior  margin  are  two 
grooves,  which  complete  with  the  frontal  bone  the  internal  orbital 
foramina. 

The  cribriform  lamella  corresponds  in  size  to  the  incisura  ethmoi- 
dalis  of  the  frontal  bone  which  it  occupies.  At  the  sides  of  the  crista 
it  is  depressed  into  two  grooves  which  lodge  the  olfactory  bulbs  ;  and 
it  is  pierced  by  numerous  foramina,  for  transmission  of  the  filaments 
of  the  olfactory  nerves.  The  foramina  which  lie  along  the  middle  of 
each  groove,  are  simple  perforations  ;  the  internal  and  external  sets  are 
longer,  and  are  the  orifices  of  small  canals  which  subdivide  as  they 
descend  on  the  vertical  plate  and  lateral  masses.  At  the  anterior 
extremity  is  a  small  fissure  at  each  side  of  the  crista  galli,  close  to  its 
base,  and  externally  to  this  a  foramen,  connected  usually  by  a  slight 
groove  with  the  anterior  internal  orbital  foramen,  which  transmits  the 
nasal  branch  of  the  ophthalmic  nerve. 

THE    SUPERIOR   MAXILLARY  BONE. 

The  upper  jaw,  maxilla  superior,  is  one  of  the  principal  bones  of  the 
face  ;  it  supports  all  the  teeth  of  the  upper  range,  and  takes  part  in  the 
formation  of  the  hard  palate,  the  floor  of  the  orbit,  and  the  floor  and 
lateral  wall  of  the  nasal  cavity.  It  presents  inferiorly  a  thick  ridge, 
the  alveolar  -process,  containing  the  sockets  or  alveoli  for  the  roots  of 
the  teeth,  and  a  horizontal  palate  pla,te  ;  externally,  a  convex  surface 
corresponding  with  the  anterior  and  lateral  parts  of  the  face ;  supe- 
riorly, an  ascending  or  nasal  process  and  an  orbital  plate  ;  and  inter- 
nally, a  nasal  surface,  opening  from  which  is  a  large  cavity  or  sinus. 
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hollowed  out  beneath  the  orbital  plate  m  the  body  of  the  bone.  The 
superior  maxillary  bone  articulates  with  its  fellow,  with  the  nasal, 
frontal,  lachrymal,  ethmoid,  palate,  malar,  vomer,  and  inferior  turbi- 
nated bones,  and  with  the  nasal  cartilages. 

The  alveolar  border  or  process,  thick  and  arched,  is  hollowed  out  into 
sockets  or  alveoli,  corresponding  in  number,  form,  and  depth  to  the  roots 
of  the  teeth,  which  are  fixed  in  them. 

The  palate  plate,  along  with  that  of  the  opposite  side,  forms  about 
three-fourths  of  the  hard  palate.  Its  superior  surface  is  smooth  and 
concave  from  side  to  side  ;  its  inferior  surface  is  vaulted  and  rough, 
and  is  marked  laterally  with  grooves  for  nerves  and  vessels,  which 
reach  the  palate  through  the  posterior  palatine  canal.  Its  posterior 
extremity  falls  short  of  that  of  the  alveolar  arch  and  body  of  the  bone, 
and  articulates  with  the  horizontal  process  of  the  palate  bone,  which 
completes  the  hard  palate.  The  mesial  border  rises  into  a  serrated 
vertical  ridge,  which,  wdth  its  fellow,  constitutes  in  front  the  nasal 

Fig.  39, — Superior  Maxillary  Bone  op  the 
Right  Side.    (A.  T.)  k 

A,  from  the  outside  ;  B,  from  tlie  inside. 

1  to  2,  alveolar  process  or  arcli — 1  at  the 
middle  incisor  tooth,  2  marks  the  tuherositj^, 
and  above  it,  in  A,  the  posterior  dental  foramina  ; 
3,  the  nasal  or  ascending  process  ;  4,  malar 
tuberosity  or  process  ;  5,  orbital  plate  or  process  ; 
6,  placed  in  front  of  the  nasal  notch  marks  the 
nasal  crest  terminating  in  the  nrisal  spine  ;  7,  the 
incisor  or  m^'rtiform  fossa  ;  8,  is  in  front  of  the 
canine  fossa  ;  9,  the  infra -orbital  foramen,  and 
below  5,  the  infra-orbital  groove  and  canal  ;  10, 
groove  of  the  nasal  or  lachrymal  duct ;  11,  antrum 
maxillare,  or  maxillary  sinus  ;  12,  marks  the 
oblique  ridge  for  the  attachment  of  the  inferior 
turbinated  bone  ;  13,  is  placed  above  the  palate 
plate  ;  from  13  to  6,  the  vomeric  and  nasal  crest  ; 
from  13  to  14,  the  anterior  palatine  foramen  ;  15, 
placed  on  the  surface  of  pa'ticulation  of  the  body 
with  the  palate  bone,  points  to  the  groove  of  the 
palato-maxillary  canal.  These  figures  also  exhibit 
a  full  set  of  the  upper  teeth  of  one  side  as  they 
occur  in  middle  life. 

crest — a  grooved  elevation  which  sup- 
ports the  extremity  of  the  vomer  and 
the  septal  cartilage,  and  is  prolonged 
forwards  into  the  nasal  spine.  This 
ridge  is  interrupted  at  its  anterior 
part  by  a  canal,  the  incisor  foramen, 
which  is  completed  on  its  mesial  side  by  a  slender  lamina  passing 
from  the  anterior  to  the  posterior  border.  Each  incisor  foramen 
widens  out  below  into  a  larger  hollow,  which  when  placed  in  appo- 
sition wnth  that  of  the  opposite  side,  completes  a  mesial  aperture, 
the  anterior  jjalatim  foramen.  Viewed  from  below,  this  aperture  may 
be  seen  to  be  divided  into  four  smaller  foramina,  two  of  which,  placed 
laterally,  are  the  incisor  foramina,  called  also  foramina  of  Stenson,  while 
the  other  tv^^o,  placed  in  the  middle  line,  one  before,  the  other  behind. 
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are  distinguished  as  the  foramina  of  Scarpa.  The  whole  communi- 
cation between  the  nose  and  the  palate  may  be  designated  collectively 
as  the  anterior  2^cilaUne  canal. 

Fig.  40. — Front  Part  of  the  Palate  and 
Alveolar  Arch  of  an  Adult,  | 

Showing  the  lower  opening  of  the  anterior  palatine 
or  incisor  foramen.  1,  2,  are  placed  on  the  palate  plate:s 
of  the  two  superior  maxillary  bones  ;  4,  anterior  pa- 
latine foramen,  in  Avhich  is  seen  a  partial  division  into 
four  openings— the  two  lateral,  with  lines  pointing  to 
them  from  1  and  2,  are  the  incisor  foramina  (foramina 
of  Stenson) ;  the  anterior  and  posterior,  indicated  by 
3  and  4,  are  the  naso-palatiue,  or  foramina  of  Scarpa. 

The  term.^  incisor  fornmcn  and  anterior  imlathic  canal  are  often  used  convertibly 
and  vagnely  to  express  what  has  been  above  defined  as  the  anterior  palatine  canal,  or 
its  inferior  opening.  According  to  the  definitions  here  given,  incisor  foramen  has 
the  same  meaning  in  human  as  in  comparative  anatomy,  while  anterior  palatine 
canal  is  restricted  to  an  appearance  which  presents  itself  only  in  man  and  a  few 
animals.  The  lamina  passing-  backwards  from  before  each  incisor  foramen  corre- 
sponds to  the  mesial  palatine  process  of  the  intermaxillary  bone  in  other  animals, 
ej/.  the  carnivora  :  while  the  incisor  foramina  are  those  which  are  seen  largely 
developed  in  those  animals,  and  are  the  remains  of  a  primitive  communication 
b)etween  the  nose  and  mouth.  The  foramina  of  Scarpa  lie  in  the  suture  between 
the  laminae  referred  to.  They  transmit  the  naso-palatine  nerves  ;  the  nerve  of 
the  right  side  occupying,  according  to  Scarpa,  the  posterior  one,  which  is  usually 
largest,  and  that  of  the  left  side,  the  anterior  :  but  they  are  very  inconstant. 
(Scarpa,  Annot.  Anatom.,  lib.  ii.  cap.  .5.) 

The  external  surface  is  divided  into  an  anterior  and  a  posterior  part 
by  the  malar  ^^to cess,  a  prominence  situated  above  the  first  molar  tooth, 
and  presenting'  a  large  triangular  roughness  for  articulation  with  the 
malar  bone.  The  anterior  portion  is  deeply  notched  at  its  internal 
mai'gin  for  the  opening  of  the  anterior  nares.  It  is  marked  by  a  pro- 
minence corresponding  to  the  position  of  the  fang  of  the  canine  tooth  ; 
and  internal  to  this  is  a  slight  depression,  the  incisor  or  myrtiform  fossa; 
while  between  it  and  the  malar  process  is  the  deeper  canine  fossa,  in 
which  arise  the  levator  anguli  oris  and  compressor  nasi  muscles. 
Above  the  canine  fossa,  nnmediately  below  the  margin  of  the  orbit,  is 
the  infra-ordital  foramen,  which  transmits  the  superior  maxillary  nerve. 
The  posterior  portion  looks  partly  into  the  zygomatic,  partly  into  the 
pterygo-maxillary  fossa.  It  exhibits  a  rough  convexity,  the  tuberositi/, 
projecting  backwards,  and  is  perforated  by  a  number  of  foramina 
transmitting  the  superior  dental  nerves  and  arteries. 

The  nasal  process  projects  upwards  from  the  anterior  and  internal 
part  of  the  bone.  Its  internal  surface,  towards  its  summit,  is  rough 
for  articulation  with  the  lateral  mass  of  the  ethmoid;  its  anterior 
border  is  rough  for  articulation  with  the  nasal  bone,  and  its  summit 
serrated  for  articulation  with  the  frontal.  Posteriorly  it  articulates  by 
a  linear  edge  with  the  lachrymal  bone ;  and  external  to  this  it  presents 
a  well-marked  groove  for  the  lachrymal  sac,  the  lachrymal  groove,  which 
is  continued  downwards  on  the  inner  surface  of  the  bone,  betw^een  this 
process  and  the  orbital  plate,  and  with  the  lachrymal  and  inferior 
turbinated  bones  forms  the  nasal  canal. 

The  nasal  surface  presents  an  oblique  rough  line  or  ridge  beneath  the 
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ascending  process,  for  articulation  with  the  inferior  turbinated  bone, 
and  behind  that  process  the  lachrymal  groove.  Behind  the  lachrymal 
groove  is  the  large  opening  into  the  sinus  ;  behind  the  sinus  the  sur- 
face is  rough  for  articulation  with  the  palate-bone  ;  and  traversing  the 
lower  part  of  this  roughness  is  a  smooth  groove,  passing  downwards 
and  forwards  from  the  posterior  margin,  and  completing  with  the 
palate  bone  the  posterior  palatine  or  palato-maxillary  canal. 

The  orUlal  surface  extends  from  the  margin  of  the  orbit  to  the 
spheno-maxillary  fissure,  and  is  bounded  externally  by  the  surface  for 
the  malar  bone,  and  internally  by  the  lachrymal  groove  and  a  rough 
edge  which  articulates  with  the  lachrymal,  ethmoid,  and  palate  bones. 
A  groove  commences  in  its  posterior  border,  and  leads  forwards  into  a 
complete  canal,  the  infraorUtal,  which  opens  anteriorly  at  the  infra- 
orbital foramen. 

The  maxillary  sinus,  or  antrum  of  Highnore  is  a  large  cavity  lying 
above  the  molar  teeth  and  below  the  orbital  plate,  lined  in  the  fresh 
state  by  mucous  membrane,  and  communicating  with  the  middle 
meatus  of  the  nose.  Its  orifice  is  considerably  diminished  by  con- 
tiguous bones,  viz.,  by  the  uncinate  process  of  the  ethmoid;,  the  inferior 
turbinated  bone,  and  the  palate  bone. 


THE   PALATE  BONE. 


The  palate  bone  forms  the  back  part  of  the  hard  palate,  and  the 
lateral  wall  of  the  nose  between  the  superior  maxillary  bone  and 
the  internal  pterygoid  process.  It  consists  of  a  horizontal  and  a 
vertical  plate  united  at  a  right  angle,  and  of  three  processes,  viz.,  the 


Fig.  41.— The  Palate  Bone  of  the  Eight  Side. 
(A.  T.)  I 


Fig.  41. 


A,  from  tlie  outsicb  and  beliind  ;  B,  from  tlie  inside. 

1,  tiie  upper  surface  of  the  palatine  plate ;  2,  its 
posterior  curved  border  or  palatine  arch  ;  3,  posterior 
nasal  or  palatine  spine  ;  4,  the  rough  surface  of  adjacent 
articulation  rising  superiorly  into  the  vomeric  crest  in 
A  ;  5,  5,  the  nasal  process  ;  6,  the  ridge  or  shelf  support- 
ing the  inferior  turbinated  bone  ;  7,  the  sphenoidal 
process  ;  8,  in  B,  the  orbital  process,  showing  a  cellular 
cavity  ;  8',  in  A,  its  orbital  surface;  9,  the  spheno- 
palatine notch  ;  10,  11,  12,  the  pyramidal  process — 10, 
rough  surface  of  union  with  the  external  pterygoid  plate, 
11,  with  the  internal  plate,  and  12,  the  inter-pterygoid 
smooth  surface  ;  13,  13,  groove  of  the  palato-maxillary  or 
posterior  palatine  canal, 

pyramidal  process,  extending  outwards  and 
backwards  from  tlie  junction  of  the  horizontal 
and  vertical  plates,  and  the  orbital  and  sphe- 
noidal processes,  surmounting  the  vertical 
plate. 

The  palate  bone  articulates  w^ith  its  fellov,^, 
and  with  the  superior  maxillary,  ethmoid, 
sphenoid,  vomer,  and  inferior  turbinated  bone. 

The  liorizontal  or  jjalate  plate  presents  pos- 
teriorly a  thin  free  border,  forming  the  limit  of  the  hard  palate,  and 
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giving  attacliment  to  the  soft  palate  or  velum  :  anteriorly  it  articu- 
lates with  the  palate  plate  of  the  superior  maxillar}^  bone,  and  inter- 
nally by  a  thick  serrated  border  with  its  fellow  of  the  opposite  side, 
forming  with  it  a  ridge  or  crest  for  articulation  with  the  vomer, 
continuous  with  that  of  the  superior  maxillaries;  externally,  at  its 
junction  with  the  vertical  plate,  it  is  grooved  by  the  extremity  of  the 
posterior  palatine  canal.  Its  superior  surface  is  smooth,  and  forms  the 
back  part  of  the  floor  of  the  nasal  cavity ;  its  inferior  surface  is  rough, 
and  is  marked  near  its  posterior  border  by  a  transverse  ridge  which 
gives  attachment  to  the  tendinous  fibres  of  the  tensor  palati  muscle. 

The  vertical  ]jlate  is  very  thin.  Its  internal  or  nasal  surface  is  divided 
into  two  parts,  corresponding  to  the  middle  and  inferior  meatus  of  the 
nose,  by  a  nearly  horizontal  ridge  which  articulates  with  the  inferior 
turbinated  bone.  The  external  surface  is  smooth,  and  at  its  upper  part 
forms  the  internal  wall  of  the  spheno-maxillary  fossa,  while  the  lower 
part  is  hollowed  into  a  deep  groove,  completing  with  the  superior  maxil- 
lary the  posterior  palatine  canal,  which  transmits  the  large  descending 
palatine  nerve  and  vessels.  In  front  of  this  canal  the  external  surface  is 
in  contact  with  the  internal  surface  of  the  maxillary  bone  and  tlie  inner 
side  of  the  antrum  ;  behind  the  canal  it  articulates  infer iorly  with  the 
hinder  border  of  the  maxilla,  superiorly  with  the  inner  siu'face  of  the 
pterygoid  process. 

The  pyramidal  ^Jrocess  or  tulcrosity  fits  into  the  cleft  between  the 
pterygoid  plates.  It  presents  posteriorly  a  triangular  surface  which  is 
smooth  and  grooved,  and  completes  the  pterygoid  fossa  ;  on  its  sides  it 
is  rough  for  articulation  with  the  borders  of  the  'pterygoid  plates. 
Inferiorly,  close  to  its  connection  with  the  horizontal  plate,  are  two 
small  foramina,  the  posterior  and  external  small  palatine  foramina,  the 
extremities  of  two  minute  canals  which  transmit  the  smaller  palatine 
nerves  ;  the  external  one  is  the  smaller  and  is  inconstant. 

The  ordital process  surmounts  the  anterior  margin  of  the  vertical  plate. 
It  is  somewhat  pyramidal  in  shape,  and  has  five  surfaces,  two  of  which, 
the  superior  and  external,"  are  free,  and  the  rest  articulated.  The 
superior  surface  forms  the  posterior  angle  of  the  floor  of  the  orbit  ;  the 
external  looks  into  the  spheno-maxillary  fossa,  the  anterior  articulates 
with  the  maxillary,  the  internal  with  the  ethmoid,  and  the  posterior, 
which  is  small  and  only  exists  towards  the  extremity  of  the  process, 
articulates  with  the  sphenoidal  spongy  bone. 

The  orbital  surface  is  frequently  found  enlarged  from  the  union  with 
the  palate  bone  of  a  portion  of  bone  ossifying  from  a  separate  centre, 
usually  united  with  the  ethmoid  or  sphenoid,  and  already  described  with 
the  sphenoidal  spongy  bone  (p.  40). 

The  spilipnoidal process  curves  upwards,  inwards,  and  backwards  from 
the  posterior  part  of  the  vertical  plate.  Its  superior  or  external  surface 
is  in  contact  with  the  sphenoidal  spongy  bone  and  the  base  of  the 
internal  pterygoid  plate,  and  is  grooved  for  the  completion  of  the 
pterygo-palatine  canal;  its  internal  or  under  surface  looks  to  the 
posterior  nares  ;  and  at  its  base  a  third  surface  looks  forwards  and  out- 
wards into  the  spheno-maxillary  fossa.  Its  inner  extremity  is  in  con- 
tact with  the  wing  of  the  vomer. 

The  splieno-palatine  foramen  is  formed  in  greatest  part  by  the  deep 
notch  between  the  orbital  and  sphenoidal  processes,  and  is  completed 
above  by  the  sphenoidal  spongy  bone.    It  leads  from  the  spheno- 
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maxillary  fossa  into  the  nasal  cavity,  and  transmits  the  internal  nerves 
from  Meckel's  ganglion  and  the  nasal  branch  of  the  internal  maxillary 
artery. 

THE  VOMEB. 

The  vomer  is  a  thin  mesial  bone,  irregularly  quadrilateral,  and 
placed  vertically  between  the  nasal  fossse.  It  articulates  with  the 
sphenoid,  ethmoid,  palate,  and  maxillary  bones,  and  with  the  septal 
cartilage  of  the  nose.  It  usually  becomes  united  by  anchylosis,  at  an 
early  age,  to  other  bones. 

The  lower  and  back  part  of  the  vomer  forms  a  thin  mesial  plaU, 
while  the  upper  and  anterior  part  consists  of  two  aim,  rising  on  each 
side  of  a  mesial  groove,  in  which  lies  the  septal  cartilage  of  the  nose. 
The  alee  posteriorly  are  thick  and  expanded,  and  form  the  bifid 
posterior  extremity  of  the  bone,  which  rests  beneath  the  sphenoid.  The 
superior  border  of  each  ala  articulates  edge  to  edge  with  the  lamella 
projecting  inwards  at  the  base  of  the  internal  pterygoid  plate,  and 

Fig.  42.— The  Vomer   (A.  T.)  | 

A,  from  the  right  side  ;  B,  from  above. 

1,  1',  the  upper  everted  edges,  or  alse  on  each 
side  of  the  hollow  which  receives  the  rostrum 
of  the  sphenoid  ;  2,  the  anterior  or  ethmoid 
border,  grooved  to  receive  the  septal  cartilage 
of  the  nose,  and  prolonged  at  x  into  a  process 
which  rests  upon  the  nasal  crest ;  3,  the  pos- 
terior or  free  border  ;  4,  the  inferior  or  maxil- 
lary and  palatine  border, 

the  sphenoidal  process  of  the  palate  bone,  while  the 
cavity  between  the  alte  receives  the  rostrum  of  the 
sphenoid  ;  the  anterior  border,  sloping  downwards  and  ^' 
forwards,  in  contact  with  the  septal  cartilage,  is  free  in 
the  inferior  part,  and  is  united  superiorly  by  anchylosis 
on  one  or  both  sides  with  the  central  plate  of  the  ethmoid. 
The  anterior  extremity  of  the  vomer  fonns  a  short  vertical 
plate  which  fits  in  behind  the  nasal  crest  of  the  maxil- 
laries,  and  from  the  upper  end  of  which  a  process  projects 
forwards  in  the  groove  of  the  crest,  while  from  its  lower 
end  a  point  projects  downwards  between  the  incisor  fora- 
mina. The  inferior  border  articulates  with  the  ridge  or 
crest  which  rises  from  the  palate  plates  of  the  maxillary 
and  palate  bones.  The  posterior  border,  thin,  smooth,  and  unattached, 
separates  the  posterior  nares. 

THE    MALAR  BONE. 

The  malar  bone  forms  the  most  prominent  part  of  the  cheek,  and 
divides  the  orbit  from  the  temporal  fossa.  It  articulates  by  a  broad 
serrated  surface  near  its  anterior  inferior  angle  with  the  malar  process 
of  the  superior  maxillary  bone,  by  a  slender  posterior  process  with  the 
zygoma,  by  a  superior  process  with  the  frontal,  and,  continuously  with 
that,  by  the  margin  of  its  deep  plate  with  the  great  wing  of  the  sphe- 
noid bone.  Between  its  sphenoidal  and  maxillary  articulations  a  small 
portion  of  free  margin  generally  intervenes,  which  closes  the  anterior 
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extremity  of  the  spheno-maxillary  fissure.  The  facial  surface  is  convex, 
and  pierced  by  one  or  more  malar  foramma,  which  pass  through  from 

Fig.  43.— Right  Malar  Bone.    (A.  T.)  | 

A,  from  the  outside  ;  B,  from  the  inside. 
1,  superior  or  frontal  angle  and  serrated  edge  ;  2, 
posterior  or  external  angle  and  serrated  surface  for  tlie 
zygoma ;  3,  anterior  or  internal  angle  ;  4,  inferior 
angle  ;  from  1  to  2,  the  temporal  border  ;  from  1  to  3, 
the  orbital  border  ;  from  1  to  8,  edge  of  articulation 
with  the  frontal  and  sphenoid  bones  ;  at  8,  the  notch 
sually  terminating  the  spheno-maxillary  fissure  ; 
from  2  to  4,  the  masseteric  rough  border  ;  between 
8,  3,  and  4,  the  triangular  serrated  surface  for  articula- 
tion with  the  superior  maxillary  bone  ;  5,  the  external 
surface  ;  6,  the  deep  or  posterior  surface  ;  5  and  6,  are 
placed  near  the  foramina  for  the  temporo-malar  nerves  ; 
7,  the  orbital  surface,  with  the  orbito-malar  foramen. 

the  orbital  surface  and  transmit  a  small  nerve 
and  vessels.  The  orbital  surface  is  concave 
from  above  downwards,  and  enters  into  the 
formation  of  the  outer  wall  and  floor  of  the 
orbit.  The  posterior  surface  is  concave  from 
side  to  side,  and  looks  into  the  temporal  and  zygomatic  fossas ;  it  is 
also  pierced  by  a  small  foramen. 

THE    NASAL  BONE. 

The  nasal  bones  form  the  bridge  of  the  nose.  They  are  thick  and 
narrow  above,  but  gradually  become  wider  acd  tliinner  below.  The 
superior  border  of  each  is  serrated,  and  articulates  with  the  frontal 
bone ;  the  inferior  supports  the  lateral  nasal  cartilage ;  the  external 
edge  articulates  with  the  ascending  process  of  the  superior  maxillary 
bone;  and  the  internal  with  its  fellow,  with  the  nasal  spine  of  the 

Fig.  44. —Right  Nasal  Bone.    (A.  T.)  | 

A,  from  the  front ;  B,  from  behind. 
1,  ixpper  or  frontal  serrated  border ;  2,  internal  border 
for  adjacent  articulation  ;  3,  external  or  superior  maxillary 
border  ;  4,  lower  free  border  ;  in  B,  4  is  placed  at  the 
lower  end  of  the  groove  for  the  nasal  nerve. 

frontal  bone,  and  frequently  with  the  perpen- 
dicular plate  of  the  ethmoid.  The  anterior 
surface,  concave  at  its  upper  part,  convex  in 
the  rest  of  its  extent,  presents  a  minute  vascular 
foramen ;  the  posterior  or  nasal  surface  is  marked  by  a  groove  for  the 
passage  of  the  nasal  nerve. 

THE   LACHEYMAIi  BONE. 

The  lachrymal  bone,  or  os  'unguis,  is  a  thin  scale  of  bone  placed  at 
the  anterior  and  inner  part  of  the  orbit.  It  articulates  superiorly  with 
the  frontal  bone,  posteriorly  with  the  orbital  plate  of  the  ethmoid; 
anteriorly  it  presents  a  longitudinal  or  vertical  groove,  and  articulates 
Tvith  the  ascending  process  of  the  superior  maxillary  bone,  completing 


Fig.  44. 
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with  it  the  groove  for  the  lachrymal  sac ;  inferiorly  it  articulates  in  its 
greatest  extent  with  the  orbital  plate  of  the  superior  maxillary  bone, 
while  its  anterior  grooved  part  projects  downwards,  taking  part  in  the 

Fig.  45. — Right  Lachrymal  Bone,  from  the  outside.    (A,  T.)  | 

1,  upper  or  frontal  border  ;  2,  the  orbital  surface  ;  3,  lachrymal 
groove  ;  4,  the  hooked  process  which  meets  the  inferior  turbinated  bone. 

formation  of  the  lachiymal  canal,  and  terminates  in  a 
pointed  extremity,  hamulus  lachrymalis,  which  fits  into 
an  angle  between  the  superior  maxillary  and  inferior 
turbinated  bone.  The  inner  surface  looks  superiorly  to 
the  anterior  ethmoidal  cells,  and  inferiorly  to  the  middle  meatus  of  the 
nose. 


THE   INFERIOR   TURBINATED  BONE. 

The  inferior  turbinated,  maxilJo-turlinal,  or  spongy  bone,  is  a  slender 
lamina,  attached  by  one  margin  from  before  backwards  along  the  lateral 
wall  of  the  nose,  and  projecting  into  the  nasal  canity,  so  as  to  divide 
the  middle  from  the  inferior  meatus.  It  is  slightly  convoluted,  its 
convexity  looking  inwards,  and  its  free  margin  being  dependent, 
slightly  thickened,  and  rolled  upon  itself.  The  attached  margin  arti- 
culates anteriorly  with  the  oblique  ridge  below  the  nasal  process  of  the 
superior  maxillary  bone,  and  ascends  abruptly  to  form  the  lachrymal 
process  and  complete  the  lachrymal  canal  and  articulate  with  the 
lachrymal  bone ;  behind  this  it  is  folded  downwards  in  the  maxillary 
process,  forming  part  of  the  inner  wall  of  the  antrum  below  the 


Fig.  46. — The  Inferior  Turbinated  Bone  of  Fig.  46. 

THE  Right  Side.    (A.  T. )  | 

A,  from  the  outside  ;  B,  from  the  inside. 

1,  anterior  angle  ;  2,  posterior  angle  ;  1,  3,  2, 
inferior  free  border  ;  4,  internal  convex  surface  ; 
5,  part  of  the  bone  articulating  with  the  imcinate 
process  of  the  ethmoid  ;  6,  portion  articulating 
with  the  lachrymal  ;  7,  the  outer  concave  sur- 
face ;  8,  the  maxillary  process  or  plate  deflected 
from  the  upper  border,  which,  by  union  with  the 
superior  maxillary,  forms  a  part  of  the  inner 
wall  of  the  maxillary  sinus. 

entrance  into  that  cavity;  above  and 
behind  this,  it  presents  a  small  pro- 
jection which  articulates  with  the  un- 
cinate process  of  the  ethmoid,  and  ^ 
posteriorly  it  is  attached  to  the  hori- 
zontal ridge  on  the  vertical  plate  of  the  palate  bone. 

This  bone  is  marked  by  horizontal  grooves  and  canals  for  vessels  and 
nerves,  but  not,  as  the  turbinal  parts'of  the  ethmoid  are,  with  vertical 
grooves  for  the  olfactory  nerve. 


THE   INFERIOR   MAXILLARY  BONE. 


The  inferior  maxilla,  mandible,  or  lower  jaw,  is  the  thickest  and 
strongest  bone  of  the  face,  and  moves  on  the  rest  of  the  skull  by  means 
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of  a  pair  of  articular  surfaces  or  condyles.  It  has  the  shape  of  an 
inverted  arch  bent  forwards  upon  itself,  and  consists  of  a  middle 
larger  and  horizontal  part — the  body,  and  of  two  rami  or  ascending 
branches. 

The  dody  is  marked  in  the  middle  by  a  vertical  ridge,  indicating  the 
original  division  of  the  bone  into  two  lateral  parts,  and  thence  named 
the  sTjmjoliysis.  The  superior  or  alveolar  border  is  hollowed  out  into 
sockets  for  the  teeth.  The  inferior  border,  thicker  anteriorly  than 
"beneath  the  ramus,  is  slightly  everted  in  front,  constituting  the  chin,  or 
mentmn,  a  prominence  peculiar  to  the  human  skull.  On  the  outer 
surface,  on  each  side  of  the  symphysis,  below  the  incisor  teeth,  is  a 
shallow^  depression,  the  incisor  fossa,  which  gives  origin  to  the  levator 
menti  muscle,  and,  more  externally,  the  laUal  or  mental  foramen^  which 
transmits  the  branches  of  the  inferior  dental  nerve  and  artery.  From 
beneath  the  mental  foramen  an  elevation,  the  external  oUiqiie  line, 
extends  upwards  and  outwards  to  the  anterior  border  of  the  ramus. 
The  deep  surface  is  marked,  on  each  side  of  the  symphysis,  along  the 
inferior  margin,  by  an  oval  depression,  indicating  the  anterior  attach- 
ment of  the  digastric  muscles,  and  above  them  by  two  pairs  of 

Fig.  47. — The  Inferior  Max- 
illary Bone,  from  the 
right  side  and  above.  (a. 
T.)  I 

1,  the  body ;  2,  the  sym- 
physis ;  3,  the  ramus  ;  4,  the 
angle,  near  it  the  oblique  ridges 
marked  by  the  attachment  of 
the  masseter  muscle  ;  5,  the 
coronoid  process  ;  6,  the  con- 
dyle or  articular  head ;  7,  placed 
in  the  sigmoid  notch,  points  to 
the  front  of  the  neck  ;  8,  the 
mental  foramen  ;  9,  the  external 
oblique  ridge  ;  10,  the  inferior 
dental  foramen  and  mylo-hyoid 
groove  of  the  left  side.  This 
figure  represents  a  full  set  of 
the  teeth  of  the  lower  jaw  in 
middle  life.  (See  also,  for  the  view  of  the  inner  surface  of  the  lower  jaw,  figure  54,  the 
vertical  section  of  the  sltull. ) 

prominent  tubercles,  spinas  mentales,  placed  closely  together,  giving 
attachment,  the  upper  pair  to  the  genio-hyo  glossi,  and  the  lower  to 
the  genio-hyoidei  muscles.  An  oblique  prominent  line,  the  mylo- 
Jiyoidean  ridye,  leading  from  beneath  the  spinas  mentales,  upwards  and 
outwards  to  the  ramus,  gives  attachment  to  the  mylo-hyoideus  muscle. 
Above  this  hne  is  a  smooth  depression  for  the  sublingual  gland,  and 
beneath  and  external  to  it  another  for  the  submaxillary  gland. 

The  ramus  is  thinner  than  the  body  of  the  bone.  Its  posterior  border 
in  meeting  the  line  of  the  base  forms  the  angle  of  the  jaw.  The 
external  surface  is  flat  and  uneven,  and  towards  the  angle  stronger 
ridges  mark  the  place  of  attachment  of  the  masseter  muscle.  The 
internal  surface  presents  at  its  middle  the  inferior  dental  foramen,  leading 
into  the  dental  canal,  which  lodges  the  dental  nerve  and  vessels.  Passing 
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down  from  the  sharp  inferior  margin  of  this  foramen  is  the  ^ymjlo-liyoid 
groove  (occasionally  a  canal  for  a  short  space),  marking  the  passage  of 
Ihe  mylo-hyoid  nerve  with  an  accompanying  artery  and  vein.  Behind 
this,  inside"^  the  angle,  is  a  marked  roughness  for  the  internal  pterygoid 
muscle. 

Each  ramus  is  surmounted  by  two  processes,  the  condyle  and  the 
coronoid,  which  are  separated  by  a  deep  excavation,  the  sigmoid  notch. 
The  condyle  is  continued  upwards  from  the  posterior  part  of  the  ramus. 
It  is  supported  by  a  constricted  portion,  the  neclc,  which  presents  anteriorly 
a  depression,  into  which  the  external  pterygoid  muscle  is  inserted.  The 
condyle  is  a  transversely  elongated  convex  articular  process,  whose 
major  axis  is  directed  obliquely,  so  that  if  prolonged  it  would  meet 
with  that  of  its  fellow  near  the  anterior  margin  of  the  foramen  magnum. 
The  coronoid  process  is  continued  vertically  upwards  in  front,  from  the 
anterior  margin  of  the  ramus.  It  is  pointed,  and  gives  attachment  by 
its  margin  and  inner  aspect  to  the  temporal  muscle.  At  its  base,  in 
front,  is  a  groove,  to  which  the  buccinator  muscle  is  attached. 

The  anterior  margin  of  the  ramus  is  placed  at  nearly  a  right  angle  to  the 
alveolar  border.  The  angle  of  the  jaw,  which  is  the  meeting  of  the  posterior 
border  of  the  ramus  with  the  base,  is  in  the  adult  usually  about  120^  ;  in  infancy 
it  is  as  great  as  110^  or  more  ;  in  strongly  developed  jav/s  it  may  be  diminished  to 
110^  or  less  ;  and  in  old  and  toothless  jaws  it  is  increased.  These  changes  are 
connected  with  a  variety  of  circumstances,  among  which  may  be  noticed, — the 
development  of  the  temporary  and  permanent  teeth,  the  absorption  of  the 
alveolar  arch  after  the  loss  of  the  teeth  in  advanced  age,  the  elongation  of  the 
face  and  upper  jaw  towards  adult  life,  and  the  varying  state  of  development  of 
the  masseter  muscles  at  different  periods. 

THE   HYOID  BONE. 

The  hyoid  bone,  or  os  linguce,  is  situated  at  the  base  of  the  tongue, 
and  may  be  felt  between  the  chin  and  the  thyroid  cartilage.  It  is 
shaped  like  the  letter  u,  and  consists  of  a  body  and  two  pairs  of  comua. 
It  is  suspended  from  the  tips  of  the  styloid  processes  of  the  temporal 
bones  by  a  pair  of  slender  bands,  the  stylo-hyoid  ligaments,  which  in 
most  animals  usually  form  distinct  bones.  Though  belonging  rather  to 
the  neck  than  to  the  cranium  or  face,  it  may  properly  be  considered  in 
this  place. 

Fig.  48.— The  Hyoid  Bone,  from  before.    |  Fig.  48. 

1,  the  prominent  part  of  the  body ;  2,  the  great  cornu  ; 
3,  the  lesser  cornu. 

The  hody,  or  central  piece,  Icisi-liyal,  is  com- 
pressed from  before  backwards,  and  lies  in  a 
plane,  directed  downwards  and  forwards.  Its 
anterior  surface  is  convex,  and  marked  in  the  middle  by  a  vertical 
ridge,  on  each  side  of  which  are  depressions  for  the  attachment  of  muscles. 
Its  posterior  surface  is  concave,  and  is  directed  towards  the  epiglottis. 

The  great  comua,  tliyro-hyals,  project  backwards  from  the  sides  of  the 
body,  and  end  in  rounded  extremities. 

The  small  comua,  or  cornicula,  ceraMiyals,  short  and  conical,  project 
upwards  and  backwards  from  the  place  of  junction  of  the  body  with 
the  great  cornua,  and  give  attachment  at  their  extremities  to  the  stylo- 
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hyoid  ligaments.  They  continue  for  a  long  time  moyable,  as  the 
cartilage  which  connects  them  remains  unossified  till  an  advanced 
period  of  life. 

THE  SKULL  AS  A  WHOLE. 

THE  SUTUBES. 

With  the  exception  of  the  lower  jaw,  which  is  articulated  movably 
with  the  temporal  bone,  all  the  bones  of  the  skull  are  closely  fitted 
together  by  more  or  less  uneven  edges  or  surfaces.  To  those  articula- 
tions whicii  are  markedly  serrated  the  name  of  suture  is  given. 

The  sutures  of  the  skull  are  best  named  from  the  bones  between 
which  they  lie,  as,  for  example,  occipito-parietal,  occipito-mastoid, 
fronto-ethmoid,  parieto-sphenoid,  &c.  The  arch  of  the  skull  is  inter- 
Fig.  49. — Front  View  of 
Male  Skull  at  about 
Twenty  Years.  (A.  T. )  ^ 

1,  frontal  eminence  ;  2, 
glabella,  between  tlie  super- 
ciliary eminences,  and  above 
tlie  transverse  suture  of 
union  with  the  nasal  and 
siiiDerior  maxillary  bones  ; 
3,  supra-orbital  ridge  near 
the  supra-orbital  notch  ;  4, 
in  the  orbit  on  the  oi'bital 
plate  of  the  sphenoid  bone, 
between  the  foramen  lacerum 
orbitale  and  the  spheno- 
maxillary fissure  ;  5,  the 
anterior  opening  of  the 
nares,  withinv.'hich  are  seen 
in  shadow  the  nasal  crest  of 
the  superior  maxillary  bones, 
the  vertical  plate  of  the  eth- 
moid bone,  and  on  each  side 
the  turbinated  bones ;  6, 
superior  maxillary  bone  at 
the  canine  fossa — above  the 
figure  is  the  infra-orbital 
foramen  ;  7,  myrtifonn,  or 
incisor  fossa ;  8,  malar  bone ; 
9,  symphysis  menti  and 
median  ridge  ;  10,  body  oi 
the  lower  jaw,  above  the 
outer  oblique  ridge  and  the 
mental  foramen ;  11,  vertex, 
near  the  coronal  suture ;  12, 
temporal  fossa ;  13, zygoma ; 
14,  mastoid  process  ;  15, 
angle  of  the  jaw ;  1 6,  mental 
angle.  In  this  skull  there  are  fourteen  teeth  in  each  jaw,  the  wisdom  teeth  having  not 
yet  appeared. 

sected  superiorly  by  three  great  serrated  sutures,  two  of  which,  placed 
transversely,  correspond  to  the  anterior  and  posterior  margins  of  the 
parietal  bones,  while  the  third  passes  between  them  in  the  middle  line. 
On  each  side  also  an  irrej?ular  longitudinal  line  of  suture  runs  from  the 


Fig.  49. 
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malar  to  the  occipital  bone,  bounded  by  the  frontal  and  parietal  bones 
above,  and  the  malar,  sphenoid,  and  temporal  bones  below. 

The  fronto-parietal,  or  coronal  suture,  connects  the  frontal  and  the 
two  parietal  bones.  It  commences  at  each  side,  about  an  inch  behind 
the  external  orbital  process  of  the  frontal  bone,  above  the  great  wing 
of  the  sphenoid,  and  mounts  upwards  and  backwards  to  the  vertex. 
It  presents  the  most  marked  dentations  in  the  middle  of  each  lateral 
half ;  at  the  summit  the  serrated  surface  is  oblique,  the  frontal  bone 
overlapping  the  parietal,  while  similarly  at  the  lower  part  the  parietal 
overlaps  the  frontal. 

The  occijntO'jMrieial,  or  Icmibdoklal  suture,  between  the  occipital  and 
parietal  bone,  inclines  downwards  and  outwards  on  each  side  and  has 
somewhat  of  the  form  of  the  Greek  letter  A.  The  ocdj)ito-mastoid 
suture  is  in  continuation  with  it. 


Fig.  50. 


Fig.  50.— Lateral  View  of  the  Skull  represented  in  Figure  49.    (A.  T.)  | 

1,  frontal  bone  ;  2,  parietal  bone  at  tlie  temporal  ridge  ;  x  x  ,  coronal  suture  ;  3,  on 
the  occipital  bone  at  the  lower  end  of  the  lambdoidal  suture,  near  its  meeting  with  the 
occipito-mastoid  and  parieto-mastoid  sutures  ;  3',  external  or  posterior  occipital  protuber- 
ance ;  4,  great  wing  of  the  sphenoid  bone  ;  5,  squamous  part  of  the  temporal  bone  ;  6, 
the  same  at  the  root  of  the  zygoma,  immediately  over  the  meatus  auditorius  externus  ; 
7,  mastoid  portion  of  the  temporal  bone,  in  front  of  which  is  the  mastoid  process  ;  8,  the 
left  condyle  of  the  occipital  bone  ;  9,  the  anterior  opening  of  the  nares  ;  10,  on  the  lachry- 
mal bone  in  the  inner  wall  of  the  orbit  ;  11,  malar  bone,  near  its  junction  with  the 
zygoma  ;  12,  superior  maxillary  bone  behind  the  canine  fossa  ;  13,  ramus  of  the  lower 
jaw  ;  14,  body  of  the  lower  jaw,  near  the  mental  foramen. 
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The  inferparktal,  or  sagittal  suture,  connects  tli€  two  parietal  bones : 
it  is  continued  in  children,  and  occasionally  in  adults,  by  a  suture 
between  the  two  halves  of  the  frontal  bone,  the  frontal  siitm^e.  In  the 
much  elongated  forms  of  skull  the  sagittal  suture  is  often  found  par- 
tially or  wholly  obliterated  by  ossification. 

The  temporo-parietal  suture  consists  of  two  very  distinct  parts,  the 
squamous  suture,  arched  in  direction,  in  which  the  scale-like  margin  of 
the  squamous  portion  of  the  temporal  bone  overlays  the  similar  margin 
of  the  parietal,  and  the  ^jarieto-mastoicl  suture,  which  is  thick  and 
serrated. 

The  sjjlwno-jiarietal  suture,  between  the  parietal  bone  and  great 
wing  of  the  sphenoid,  is  about  half  an  inch  in  extent.  It  is  absent 
only  in  very  rare  cases,  and  then  the  frontal  and  temporal  bones  come 
into  contact. 

The  name  of  transver.'^s  has  by  some  anatomists  been  given  to  the  series  of 
sutures  which  unite  the  facial  and  orbital  margins  of  the  frontal  to  other  bones, 
as  the  malar,  sphenoid,  ethmoid,  lachrymal,  maxillary,  and  nasal.  The  lines  of 
union  between  the  other  bones,  though  more  or  less  serrated,  have  not  received 
any  special  designation,  but  may  be  named  from  the  bones  between  which  they 
run,  as  for  example,  petro-occipital,  x^etro-sphenoidj  inter-maxillary,  palato- 
j)terygoid,  &c. 

Ossa  Triquetra. — Separate  pieces  of  bono  are  found  in  many  skulls,  interposed 
between  the  cranial  bones.  They  are  called  ossa  triqiietra,  ossa  Wormll,  ossa 
suturarum,  &c.  They  are  of  irregular  form,  with  margins  adapted  to  the  cha- 
racter of  the  sutures  in  which  they  are  situated.  They  are  most  frequently  found 
in  the  occipito-parietal  suture,  where  they  occur  sometimes  in  great  numbers, 
more  or  less  symmetrically  arranged ;  in  other  instances,  one  or  several  bones  of 
considerable  size  may  occupy  the  place  of  the  superior  part  of  the  occipital,  and 
may  correspond  to  the  interparietal  bone  of  some  animals.  They  axe  much  less 
frequently  found  in  the  other  sutures. 

EXTERNAL  SURFACE  OF  THE  SKULL. 

The  external  surface  of  the  skull  may  be  conveniently  divided  into 
superior,  inferior,  anterior,  and  lateral  regions. 

The  superior  region,  extending  from  the  supra-orbital  ridges  in 
front  to  the  superior  curved  line  of  the  occipital  bone  behind,  and 
bounded  laterally  by  the  temporal  ridges,  is  smooth  and  convex,  covered 
only  by  the  integument  and  by  the  muscular  fibres  and  fascia  of  the 
occipito-frontalis  muscle.  It  is  of  an  oval  form,  broader  in  the  parietal 
than  the  frontal  region,  flattened  in  front,  and  projecting  somewhat  in 
the  middle  behind.  There  is  also  a  slight  projection  from  the  general 
curve  at  each  of  the  frontal  and  parietal  eminences. 

The  anterior  region  of  the  skull,  below  the  forehead,  presents  the 
openings  into  the  orbits,  bounded  by  the  frontal,  malar,  and  superior 
maxillary  bones ;  and  between  the  orbits,  the  bridge  of  the  nose, 
formed  by  the  nasal  bones  and  ascending  processes  of  the  superior 
maxillaries.  Below  the  nasal  bones  is  the  nasal  aperture,  of  an  inverted 
heart  shape  :  its  thin  margin  gives  attachment  to  the  nasal  cartilages, 
and  projects  forwards  in  the  middle  line  below  as  the  nasal  spine. 
Below  the  nasal  aperture  are  the  incisor  fossse  of  the  upper  jaw ; 
below  the  orbits  are  the  canine  fossae  ;  and  external  to  the  canine  fossa3 
are  prominences  of  the  cheeks,  formed  by  the  anterior  inferior  parts 
of  the  malar  bones.   The  lower  jaw  completes  the  skeleton  of  the  face. 
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The  foramina  in  this  region,  on  each  side,  are  the  snpra-orbital  fora- 
men or  notch  in  the  superior  margin  of  the  orbit,  the  infra-orbital 
foramen  below  the  inferior  margin  of  the  orbit,  the  mental  foramen  of 
the  lower  jaw,  and  the  small  irregular  foramina  of  the  malar  bone. 

The  orbits  are  pyramidal  fossse,  irregularly  quadrilateral,  with  their 
bases  directed  forwards  and  slightly  outwards,  their  inner  walls  being 
nearly  parallel,  and  their  outer  walls  diverging  so  as  to  be  nearly  at 
right  angles  to  each  other.    The  roof  of  each  orbit  is  formed  by  the 


Fig.  51. 


Fig.  51. — Section  op  Male  Skull  of  Middle  Age,  in  two  planes,  one  passing 

VERTICALLY    THROUGH    THE    LeFT    OrBIT,   THE  OTHER  OBLIQUELY  FROM    BEHIND  THE 

Orbit,  backwards  and  outwards,  through  the  Tympanum  and  Mastoid  Pro- 
cess.   (A.  T.)  4 

1,  section  of  the  frontal  bone  in  the  roof  of  the  orbit  ;  2,  left  nasal  bone  ;  3,  nasal 
process  of  the  superior  maxillary  bone  ;  4,  left  lachrymal  bone,  and  in  front  the  lachrymal 
groove  ;  5,  placed  on  the  os  planum  of  the  ethmoid  bone,  below  the  anterior  eth- 
moidal foramen  ;  6,  is  i^laced  below  the  root  of  the  lesser  wing  of  the  sphenoid  bone, 
between  the  optic  foramen  and  the  posterior  ethmoidal  foramen,  and  in  front  of 
the  foramen  lacerum  orbitale  ;  7,  orbital  plate  of  the  superior  maxillary  bone  inside 
the  infra-orbital  groove  ;  8,  on  the  orbital  plate  of  the  palate  bone,  in  front  of  and 
above  the  spheno-palatine  foramen  and  spheno -maxillary  fossa  ;  9,  the  upper  extremity  of 
the  posterior  palatine  canal  ;  10,  the  cranial  opening  of  the  foramen  rotundum — its 
anterior  opening  is  seen  in  the  spheno -maxillary  fossa  ;  11,  section  of  the  great  wdng  of 
the  sphenoid  bone  outside  the  foramen  ovale,  and  in  the  fossa  near  it  the  anterior  opening 
of  the  Vidian  canal  ;  12,  placed  between  the  spinous  and  oval  foramina  ;  13,  on  the 
anterior  surface  of  the  petrous  bone,  near  the  apex.  In  front  of  the  figure  is  seen  the 
sigmoid  groove  of  the  internal  carotid  artery,  and  below  the  figure  and  externally  the 
hiatus  Fallopii  ;  14,  the  pituitary  fossa,  with  the  anterior  and  posterior  clinoid  pro- 
cesses ;  15,  section  of  the  petrous  bone  above  the  labyrinth  ;  two  of  the  semicircular 
canals  are  opened  ;  immediately  below  is  the  tympanum.  The  inner  wall  is  seen  wdth 
the  promontory,  fenestra  ovalis  and  pyramid  in  shadow  ;  forwards  nesir  x  ,  the  tympanic 
opening  of  the  Eustachian  canal,  and  backwards,  below  16,  the  opening  into  the  mastoid 
cells  ;  17,  left  styloid  process—that  of  the  right  side  is  seen  in  perspective  below  the 
skull,  close  by  the  occipital  condyle  ;  18,  tuberosity  of  the  superior  maxilla  ;  19,  canine 
fossa  ;  20,  nasal  notch  and  anterior  nasal  spine  ;  21,  inner  wall  of  the  antrum  seen  by 
the  removal  of  its  outer  wall  ;  above  the  figure  is  the  maxillary  process  of  the  inferior 
turbinated  bone,  and  over  that  an  irregular  fissure,  viz. ,  the  opening  of  the  antrum  into 
the  middle  meatus  of  the  nose,  and  above  that  the  uncinate  process  of  the  ethmoid 
bone. 
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orbital  process  of  the  frontal  and  the  small  wing  of  the  sphenoid 
bone  ;  the  floor  by  the  orbital  processes  of  the  malar  and  superior 
maxillary  bones,  and  by  the  small  orbital  surface  of  the  palate  bone 
at  the  back  part :  the  inner  wall  by  the  ascending  process  of  the 
superior  maxillary,  the  lachrymal,  the  ethmoid,  the  sphenoid,  and 
sometimes  the  palate  bone  ;  and  the  outer  wall  by  the  orbital  surfaces 
of  the  malar  bone  and  great  wing  of  the  sphenoid.  The  si^Jienoidal 
fissure  (foramen  lacerum  orbitale),  at  its  inner  extremity,  occupies  the 
apex  of  the  orbit,  while  its  outer  and  narrower  part  lies  between 
the  roof  and  the  external  wall.  The  foramen  opticum  is  internal  and 
superior  to  the  sphenoidal  fissure.  In  the  angle  between  the  external 
wall  and  the  floor  is  the  spheno-maxiJlmij  fissure,  bounded  by  the 
sphenoid,  palate,  superior  maxillary,  and  malar  bones,  and  leading 
into  the  spheno-maxillary  fossa  at  its  back  part,  and  the  zygomatic  fossa 
at  its  fore  part.  Passing  forwards  from  the  margin  of  the  spheno- 
maxillary fissure  is  the  commencement  of  the  infi-a-orbital  canal,  groov- 
ing the  posterior  part  of  the  floor  of  the  orbit.  On  the  inner  wall  in 
front  is  the  lachrymal  groove,  formed  by  the  superior  maxillary  and 
lachrymal  bones,  and  leading  into  the  nasal  duct :  further  back, 
between  the  ethmoid  and  frontal  bones,  are  the  anterior  and  posterior 
ethmoidal  foramina;  on  the  roof  at  its  anterior  margin,  i^  the 
supra-orbital  foramen  or  notch ;  within  the  external  angular  process  is 
the  fossa  for  the  lachrymal  gland ;  and  in  the  outer  wall  are  one  or  two 
minute  foramina  which  perforate  the  malar  bone. 

The  lateral  region  of  the  skull  presents  in  a  horizontal  line  from 
behind  forwards  the  mastoid  process,  the  external  auditory  meatus,  the 
glenoid  fossa,  with  the  condyle  of  the  lower  jaw,  and  the  zygomatic  or 
malar  arch,  formed  by  the  zygomatic  process  of  the  temporal  bone  and 
the  posterior  part  of  the  malar.  When  the  head  of  the  lower  jaw  is  in 
the  glenoid  cavity,  the  coronoid  process  lies  internal  to  the  malar  arch. 
The  upper  part  of  the  space  bridged  over  by  this  arch  is  called  the 
temporal  fossa,  the  lower  part  the  zygomatic  fossa,  the  line  of  division 
being  the  rough  ridge  which  divides  the  external  surface  of  the  great 
wing  of  the  sphenoid  bone  into  an  upper  and  lower  portion.  The 
temporal  fossa  is  occupied  by  the  temporal  muscle;  it  is  bounded 
superiorly  by  the  temporal  ridge ;  and  the  frontal,  parietal,  sphenoid 
and  malar  bones  take  part  in  its  formation.  The  zygomatic  fossa  is 
occupied  in  part  by  the  external  pterygoid  muscle ;  its  wall  is  formed 
internally  by  the  external  pterygoid  plate,  superiorly  by  the  lower  part 
of  the  great  wing  of  the  sphenoid  bone,  and  anteriorly  by  the  superior 
maxillary.  Inferiorly  the  external  pterygoid  plate  comes  nearly  into 
contact  with  the  superior  maxillary  bone,  but  is  almost  always  separated 
fr"om  it  by  a  thin  portion  of  the  pyramidal  process  of  the  palate  bone  ; 
superiorly,  it  is  divided  from  ithy  the  pterygo-maxillary  fl,ssure,  a  vertical 
opening,  which  leads  into  the  spheno-maxillary  fossa,  and  which  is  con- 
tinued above  into  the  outer  extremity  of  the  horizontal  spheno-maxillary 
fissure  opening  into  the  orbit. 

The  spJwno-maxilJary  fossa  is  the  space  which  lies  in  the  angle 
between  the  pterygo-maxillary  fissure  and  the  inner  part  of  the  spheno- 
maxillary fissure.  It  is  bounded  posteriorly  by  the  external  pterygoid 
process  and  lower  part  of  the  anterior  surface  of  the  great  wing  of  the 
sphenoid  bone,  anteriorly  by  the  superior  maxillary  bone,  and  internally 
by  the  vertical  plate  of  the  palate  bone.    Into  this  narrow  space  five 


BASE  OF  THE  SKULL. 


61 


foramina  open,  viz.,  on  the  posterior  wall,  the  foramen  rotnndmn,  the 
Vidian  canal,  and,  between  the  sphenoidal  process  of  the  palate  bone 
and  the  root  of  the  internal  pterygoid  plate,  the  pterygo-palatine  canal ; 
on  the  inner  wall,  the  spheno-palatine  foramen  formed  by  the  palate  bone 
and  a  small  part  of  the  sphenoidal  spongy  bone,  and  opening  into  the 
nasal  cavity ;  and  inferiorly,  the  posterior  palatine  canal,  which  leads 
down  to  the  palate  between  the  palatal  and  superior  maxillary  bones. 

The  externalTjase  of  the  slmll,  excluding  the  lower  jaw,  is  diyisible 
into  three  parts,  anterior,  middle,  and  posterior. 

The  anterior  division  consists  of  the  palate  and  the  alveolar  arch.  It 
is  traversed  longitudinally  by  a  mesial  suture,  and  transversely  by  that 


Pig.  52.— External  Basis  Fig.  52 

OP     THE    SkXJLL  shown 

IN  Figure  49.  (A.T.) 

1,  palatine  plate  of  the 
sTiperior  maxillary  bone 
near  the  mesial  sntiire  ;  2, 
palatine  plate  of  the  palate 
hone  below  the  palato- 
maxillary suture  ;  3,  the 
anterior  palatine  foramen  ; 
4,  is  jjlaced  outside  the 
posterior  palatine  foramen, 
inside  the  tuberosity  of 
the  superior  maxilla,  and 
in  front  of  the  smaller 
posterior  palatine  foramina, 
in  the  pyramidal  process  of 
the  palate  bone  ;  5,  inner 
surface  of  the  external 
pterygoid  plate  of  the 
sphenoid  bone  ;  6,  is  placed 
within  the  posterior  open- 
ing of  the  left  nasal  fossa 
on  the  internal  pterygoid 
plate  ;  7,  the  vomer  ;  x  , 
the  posterior  opening  of 
the  pterygo-palatine  canal 
in  front  of  the  foramen  la- 
cerum  anterius ;  8,  spheno- 
maxillary fissure  leading 
into  the  orbit  ;  9,  foramen 
spinosum  ;  10,  foramen 
ovale  ;  11,  placed  on  the 
apex  of  the  petrous  bone, 
between  the  foramen  lace- 
rum  anterius  and  the  in- 
ferior opening  of  the  carotid 
canal  ;  12,  the  jugular  fossa  of  the  temporal  bone,  and  foramen  lacerum  posterius  ;  13, 
on  th^  articular  eminence  of  the  inner  root  of  the  zygoma  ;  ltt,^meatus  auditorius  externus  ; 
15,  glenoid  fossa  in  front  of  the  fissure  of  Glaser  ;  16,  t}Tiipanic  plate  or  posterior  part  of 
the  glenoid  fossa,  close  to  the  styloid  process,  below  which  is  seen  the  stylo-mastoid  fora- 
men ;  17,  mastoid  process,  and  to  its  inside  the  digastric  and  occipital  grooves;  18, 
basilar  process  of  the  occipital  bone,  and  in  front  the  mark  of  the  still  incomplete  union 
with  the  body  of  the  sphenoid  bone  ;  19,  condyle  of  the  occipital  bone  ;  20,  is  placed  in 
the  foramen  magnum,  and  points  to  the  lower  opening  of  the  anterior  condylar  foramen  ; 
21,  posterior  condylar  foramen  ;  22,  jugular  process  of  the  occipital  bone,  and  to  its  inner 
side  the  jugular  notch  ;  23,  external  occipital  spine  running  down  from  the  protuberance  , 
24,  superior  curved  line  of  the  occipital  bone  ;  25,  inferior  curved  line  ;  26,  groove  and 
ridge  of  insertion  of  obliquus  capitis  sui)erior  muscle. 
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between  the  maxillary  and  palate  bones.  Anteriorly,  in  the  middle 
line,  is  the  anterior  palatine  foramen,  with  the  fonr  smaller  foramina 
contained  within  it ;  posteriorly,  on  each  side,  at  the  base  of  the  alveolar 
arch,  is  the  posterior  palatine  foramen,  and  externally  and  posteriorly 
to  that,  the  posterior  and  external  small  palatine  foramina.  The  palate 
is  surrounded  in  front  and  on  the  sides  by  the  alveolar  arch  bearing  the 
teeth  of  the  upper  jaw. 

The  middle  division  extends  back  to  the  front  of  the  foramen  magnum. 
Its  central  portion  has  been  called  the  guttural  fossa.  In  the  middle 
line  is  the  basilar  process  of  the  occipital  bone,  and  in  front  of  that  the 
body  of  the  sphenoid  bone,  covered  anteriorly  by  the  extremity  of  the 
vomer.  On  each  side,  the  petrous  portion  of  the  temporal  bone  reaches 
as  far  forwards  as  the  extremity  of  the  basilar  process ;  and  between  the 
petrous  and  squamous  portions  of  the  temporal  is  the  back  part  of 
the  great  wing  of  the  sphenoid  bone.  Between  this  division  of  the  base 
of  the  skull  and  the  palate  are  the  ]Josterior  nares,  separated  by  the 
vomer,  and  bounded  above  by  the  body  of  the  sphenoid  bone,  below  by 
the  horizontal  plates  of  the  palate  bones,  and  on  the  sides  by  the  internal 
pterygoid  processes.  Between  the  pterygoid  plates  is  the  pterygoid 
fossa ;  and  placed  in  an  oblique  line  backwards  and  outwards  fi'om  this 
are  the  foramen  ovale,  foramen  spinosum,  and  processus  spinosus; 
while  behind  and  parallel  to  these  is  a  groove  for  the  Eustachian  tuhe, 
formed  by  the  margins  of  the  sphenoid  bone  and  pars  petrosa,  leading 
into  the  Eustachian  orifice,  and  in  a  line  with  the  fissure  of  Glaser. 
Between  the  apex  of  the  pars  petrosa,  the  basilar  process,  and  the 
sphenoid  bone,  is  the  foramen  lacerum  medium^  on  the  external  wall  of 
which  opens  the  carotid  canal,  and  on  the  anterior  the  Vidian  canal ; 
it  is  closed  inferiorly  by  a  plate  of  cartilage,  and  its  area  is  crossed  by 
the  internal  carotid  artery  and  the  Vidian  nerve.  Behind  the  pars 
petrosa,  and  bounded  posteriorly  by  the  jugular  fossa  of  the  occipital 
bone,  is  the  foramen  jicgidare,  ov  foramen  lacerum  poster iiis:  it  is  divided 
into  a  large  rounded  part  situated  externally  and  posteriorly,  bounded 
in  front  by  the  jugular  fossa  of  the  temporal  bone,  and  occupied  by  the 
jugular  vein ;  and  a  narrow  angular  part  situated  anteriorly  and  in- 
ternally, bounded  by  a  portion  of  the  pars  petrosa  distinct  from  the 
jugular  fossa,  and  transmitting  the  eighth  pair  of  cranial  nerves. 
These  two  parts  are  sometimes  separated  by  a  spiculum  of  bone.  In 
front  of  this  is  the  carotid  foramen,  on  its  outside  is  the  stylo-mastoid 
foramen  and  styloid  process,  and  internal  to  it  is  the  anterior  condyloid 
foramen. 

The  posterior  division  presents  on  each  side  of  the  foramen  magnum, 
from  within  outwards,  the  occipital  condyle,  the  rough  surface  for  the 
rectus  capitis  lateralis  muscle,  the  occipital  groove  of  the  temporal  bone, 
the  digastric  fossa,  and  the  mastoid  process.  Behind  the  foramen  mag- 
num is  the  tabular  pfe^rt  of  the  occipital  bone,  with  its  ridges  and 
muscular  impressions. 

THE  INTEEIOR  OF  THE  CRANIUM. 

The  walls  of  the  cranium  consist  of  two  layers  of  compact  bony  sub- 
stance, the  outer  and  imier  tables,  and  an  intervening  cancellated 
substance,  called  diploe.  The  inner  or  vitreous  table,  has  a  smooth, 
close-grained,  shining  appearance,  is  hard  and  brittle,  and  presents 
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irregular  digitate  impressions  corresponding  to  the  convolutions  of  the 
brain.  The  thinnest  portions  of  the  cranial  wall  are  the  cribriform 
plate  of  the  ethmoid  and  the  orbital  plates  of  the  frontal  bone,  in  both 
of  which  the  diploe  is  entirely  absent ;  the  bone  is  also  thin  and 
compact  in  the  middle  part  of  the  inferior  occipital  fossa3,  and  in  the 
squama  and  glenoid  fossa  of  the  temporal. 

The  upper  part  of  the  cranial  cavity  consists  of  a  single  vaulted 
dome  formed  by  the  frontal,  parietal,  and  occipital  bones.  It  is  marked 
by  the  superior  longitudinal  grooves,  by  shallow  cerebral  impressions, 
by  small  ramified  meningeal  grooves,  and  by  Pacchionian  fossse  of 
varying  depth.  The  lower  part  or  internal  lasis  of  the  skull  is  divided 
into  three  fossae,  named  anterior,  middle,  and  posterior. 

The  anterior  fossa,  formed  by  the  orbital  plates  of  the  frontal  bone, 
the  small  wing  of  the  sphenoid,  and  the  cribriform  plate  of  the  ethmoid, 
supports  the  anterior  lobes  of  the  brain.    It  sinks  into  a  hollow  at  the 


Fig.  53.  —  Internal 
Basis  of  the  Skull. 
(A.  T.)  h 
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1,  anterior  fossa  and 
roof  of  the  orbit,  as 
formed  by  the  frontal 
bone,  marked  by  im- 
pressions of  cerebral 
convolutions  ;  between 
2  and  3,  the  foramen 
cfficnm,  crista  galli  and 
cribriform  jjlate  of  eth- 
moid ;  3,  ethmoidal 
spine  of  the  sphenoid  ; 
4,  lesser  wing  of  sphe- 
noid terminating  poste- 
riorly in  the  anterior 
clinoid  process,  inside 
which  is  the  optic  fora- 
men ;  5,  placed  in  the 
pituitary  fossa,  behind 
the  olivary  eminence  and 
transverse  groove  of  the 
optic  commissure  ;  6, 
dorsum  sellse,  termina- 
ting in  the  posterior 
clinoid  processes,  and 
to  the  side  of  these'  the 
groove  of  the  internal 
carotid  artery  ;  7,  fora- 
men rotundnm,  in  front 
of  which,  but  not  seen  in 
the  figure,  is  the  foramen 
lacerum  orbitale  ;  8,  foramen  ovale  ;  9,  foramen  spinosum  ;  10,  on  the  ridge  of  the  petrous 
bone,  near  its  apex,  and  to  the  inside  of  the  hollow  occupied  by  the  Gasserian  ganglion  ; 
in  front  of  this  is  the  foramen  lacerum  medium  ;  11,  in  front  of  the  eminence  of  the 
superior  semicircular  canal  of  the  labyrinth,  and  behind  the  hiatus  Fallopii  ;  12,  the  pro- 
minent ridge  of  the  petrous  bone,  marked  by  the  superior  petrosal  groove;  13,  the 
posterior  surface  of  the  petrous  bone— to  the  inside,  the  meatus  auditorius  internus, 
behind,  the  scale  of  bone  covering  the  aqueduct  of  the  vestibule  ;  14,  basilar  groove  ; 
15,  anterior  condylar  foramen  ;  16,  jugular  part  of  the  foramen  lacerum  postering  ;  17, 
groove  of  the  lateral  sinus  ;  18,  internal  occipital  protuberance,  and  running  down  from 
it  the  internal  occipital  spine  ;  between  17  and  18,  the  upper  part  of  the  groove  of  the 
lateral  sinus,  between  17  and  16,  the  lower  part  ;  19,  cerebellar  fossa. 
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cribriform  plate  of  the  ethmoid  where  it  is  pierced  by  numerous  small 
foramina  and  rises  to  a  convexity  over  the  orbits.  The  foramen  cascum 
is  situated  in  front  of  the  crista  galli  of  the  ethmoid  bone. 

The  middle  fossa,  on  a  lower  level  than  the  anterior,  presents  a  mesial 
and  two  lateral  parts.  The  mesial  part  is  small,  being  formed  by  the 
olivary  process  and  sella  turcica  of  the  sphenoid  bone,  and  limited  be- 


Fig.  54. 


Fig.  54. — Antero-Posteiiiofv  Vertical  Section  of  the  Adult  Skull  a  little  to 

THE  left  of  the  MIDDLE  LINE.     (A.  T. )  ^ 

1,  nasal  bone  ;  2,  perpendicular  plate  of  the  ethmoid  bone,  with  olfactory  foramina 
and  grooves  at  its  upper  part  ;  3,  vomer  ;  4,  nasal  process  of  the  right  superior  maxillary 
bone,  forming  pai-t  of  the  wall  of  the  right  nasal  fossa  ;  below  this,  the  anterior  extremity 
of  the  right  inferior  turbinated  bone  overhanging  x  ,  which  is  the  right  inferior  meatus  of 
the  nose  ;  5,  crista  galli  ;  6,  inner  surface  of  the  frontal  bone  ;  7,  of  the  parietal  bone  ; 
8,  squamous  part  of  the  temporal  ;  9,  on  the  occipital  bone  below  the  internal  occipital 
protuberance  ;  10,  external  occipital  protuberance  ;  11,  on  the  condylar  process  helow 
the  anterior  condylar  foramen  ;  12,  on  the  posterior  su.rface  of  the  petrous  bone  below 
the  meatus  auditorius  internus  ;  between  9  and  12,  the  groove  of  the  right  lateral  sinus  ; 
13,  placed  above  the  sella  turcica  ;  14,  part  of  the  left  frontal  sinus  ;  15,  part  of  the  left 
sphenoidal  sinus,  the  figure  being  placed  on  the  septum  of  the  sinuses  ;  16,  hard  palate 
and  alveolar  arch — the  figure  is  placed  near  the  lower  opening  of  the  posterior  palatine 
canal,  and  the  grooves  which  extend  forwards  from  it  ;  17,  anterior  nasal  spine  ;  18, 
section  of  the  left  superior  maxillary  bone,  and  near  the  place  to  which  the  line  points, 
the  section  of  the  lower  part  of  the  anterior  palatine  canal ;  19,  on  the  inner  surface  of 
the  ramus  of  the  lower  jaw,  below  the  sigmoid  notch,  and  above  the  inferior  dental  fora- 
men ;  20,  inner  surface  of  the  body  of  the  jaw  on  the  mylo-hyoid  ridge  ;  21,  surface  of 
section  of  the  lower  jaw  to  the  left  of  the  symphysis  ;  behind  the  symphysis,  and  between 
21  and  22,  the  mental  spines  ;  23,  groove  for  the  mylo-hyoid  nerve. 
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hind  by  the  dorsum  sella3.  The  lateral  part  on  each  side,  formed  by 
the  great  wing  of  the  sphenoid,  the  squamous  part,  and  the  anterior 
surface  of  the  petrous  part  of  the  temporal,  lodges  the  temporal  lobe  of 
the  brain.  The  foramina  of  the  middle  fossa  are  the  foramen  opticum, 
the  sphenoidal  fissure,  foramen  rotundum,  foramen  ovale,  foramen 
spinosum,  foramen  lacerum  anterius,  and  hiatus  Fallopii. 

The  posterior  fossa,  deeper  and  larger  tuan  tbe  others,  extends  back 
to  the  occipital  protuberance,  and  lodges  the  cerebellum  and  medulla 
oblongata.  The  occipital  bone  and  the  petrous  and  mastoid  portions 
of  the  temporal  bone  take  part  in  its  formation.  In  the  posterior 
surface  of  the  pars  petrosa,  which  limits  this  fossa  anteriorly  on  each 
side,  is  the  internal  auditory  meatus  ;  lower  down  is  the  foramen 
lacerum  posterius ;  between  that  and  the  foramen  magnum  is  the 
anterior  condylar  foramen. 

Grooves  for  Bloodvessels. — The  groove  of  the  middle  meningeal 
artery  commences  at  the  foramen  spinosum  of  the  sphenoid  bone,  and 
ramifies  principally  on  the  squamous  portion  of  the  temporal  bone  and 
on  the  parietal.  The  groove  of  the  internal  carotid  artery  lies  on  the 
side  of  the  body  of  the  sphenoid  bone,  and  terminates  inside  the  anterior 
clinoid  process.  The  groove  of  the  superior  longitudinal  sinus,  com- 
mencing at  the  foramen  coecum,  passes  backwards  in  the  middle  line  of 
the  roof  of  the  skull,  and  terminates  at  the  internal  occipital  protuber- 
ance. From  that  point  the  grooves  of  the  lateral  sinuses  pass  outwards 
on  the  occipital  bone,  cross  the  posterior  inferior  angles  of  the  parietal 
bones,  descend  on  the  mastoid  portions  of  the  temporal  bones,  run 
inwards  again  on  the  occipital,  and  turn  forwards  to  terminate  at  the 
jugular  foramen.  The  groove  of  the  inferior  petrosal  sinus  lies  between 
the  petrous  portion  of  the  temporal  bone  and  the  basilar  process  ;  that 
of  the  superior  petrosal  sinus  extends  along  the  superior  angular  edge 
of  the  petrous  portion. 

THE  NASAL  CAVITIES  AND  COMMUNICATING  AIR  SINUSES. 

The  nasal  cavities,  or  fossae,  are  placed  one  at  each  side  of  a  median 
vertical  septum.  They  open  in  front  and  behind  by  the  anterior  and 
posterior  nares  already  described,  and  communicate  by  foramina  with 
the  sinuses  of  the  frontal,  ethmoid,  sphenoid,  and  superior  maxillary 
bones.  Their  vertical  extent,  as  well  as  that  from  before  backwards, 
is  considerable,  but  their  transverse  width  is  very  limited,  especially 
in  the  upper  part. 

The  internal  lucill,  or  septum  narium,  is  formed  principally  by  the 
central  plate  of  the  ethmoid  bone,  the  vomer,  the  frontal  spine,  the 
rostrum  of  the  sphenoid  bone,  and  the  crests  of  the  maxillary  and  palate 
bones.  It  presents  a  great  angular  deficiency  in  front,  which  in  the 
recent  state  is  filled  up  by  the  septal  cartilage.  In  very  many  cases  it 
deviates  from  the  middle  line,  and  more  frequently  to  the  left  than  to 
the  right  side. 

The  roof  is  horizontal  in  its  middle  part,  but  sloped  downwards  be- 
fore and  behind.  The  middle  part  is  formed  by  the  cribriform  plate  of 
the  ethmoid  bone,  the  fore  part  by  the  frontal  and  nasal  bones,  and  the 
back  part  by  the  sphenoidal  spongy  bone. 

The /o(?r,  formed  of  the  palate  plates  of  the  maxillary  and  palate 
bones,  is  smooth,  and  concave  from  side  to  side.  Towards  its  anterior 
extremity  is  the  superior  orifice  of  the  incisor  canal. 
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The  external  ivall  is  the  most  extensive.  The  bones  which  take  part 
in  its  formation  are  the  nasal,  superior  maxillary,  ethmoid,  inferior 
spongy,  and  palate  bones,  and  the  internal  pterygoid  plates.  The 
superior  and  inferior  turbinated  parts  of  the  ethmoid  bone  (ethmo- 
turbinal  bone),  and  the  inferior  spongy  bone  (maxillo-turbiual),  project- 
Fig.  55, — Vertical  Antero- 
posterior Section  of  a  Part 
OF  THE  Cranium,  showing 
the  Outer  Wall  of  the  Left 
Nasal  Fossa,  &c.   (A.  T.)  ^ 

1,  nasal  bone  ;  2,  nasal  pro- 
cess of  the  superior  maxillary 
bone  ;  3,  ascending  plate  of  the 
palate  bone  ;  4,  superior  turbi- 
nated bone  of  the  ethmoid — 
below  it  the  supeiior  meatus, 
behind  it  the  oj^ening  into  the 
left  sphenoidal  sinus  ;  5,  the 
middle  turbinated  bone — below 
it  the  middle  meatus,  into  which 
opens  the  maxillary  sinus  ;  superi- 
orly and  anteriorly,  is  the  common 
opening  of  the  infundibulum  and 
anterior  ethmoidal  cells  ;  behind 
it,  and  above  3,  the  spheno- 
palatine foramen  ;  6,  the  inferior 
turbinated  bone — below  it  the 
inferior  meatus  x  x  ;  below  these  marks  the  section  of  the  palatine  plates  of  the  left 
palate  and  superior  maxillary  bones  ;  7,  the  left  frontal  sinus  ;  8,  the  left  sphenoidal 
sinus  ;  9,  the  left  optic  foramen  in  the  root  of  the  lesser  wing  of  the  sphenoid,  and 
anterior  clinoid  process  ;  10,  the  ridge  of  the  dorsum  sellas  divided  ;  and  between  9  and 
10,  the  sella  turcica  ;  11,  the  posterior  surface  of  the  petrous  bone,  close  to  the 
internal  auditory  meatus  ;  12,  the  basilar  process  of  the  occipital  bone,  close  to  the 
foramen  lacerum  posterius  ;  13,  below  the  anterior  condyloid  foramen  ;  14,  left  styloid 
process  ;  15,  external,  and  16,  internal  jDterygoid  processes  ;  17,  posterior  j^alatine  canal 
and  grooves. 

ing  inwards,  overhang  the  three  divisions  of  the  nasal  foss^,  called 
meatus.  The  superior  meatus,  very  short,  is  placed  between  the  superior 
and  inferior  turbinated  parts  of  the  ethmoid  bone  ;  into  it  open  anteriorly 
the  posterior  ethmoidal  cells,  and  posteriorly  the  spheno-palatine  fora- 
men and  sphenoidal  sinus.  The  middle  meatus,  the  space  between  the 
inferior  turbinated  part  of  the  ethmoid  and  the  inferior  spongy  bone, 
communicates  at  its  fore  part  by  means  of  the  infundibulum,  with  the 
anterior  ethmoidal  cells,  and  with  the  frontal  sinus,  while  in  its  middle  is 
the  opening  of  the  maxillary  sinus.  The  inferior  meatus,  longer  than 
the  others,  lies  between  the  inferior  spongy  bone  and  the  floor  of  the 
nasal  cavity  ;  in  its  fore  part  is  the  orifice  of  the  nasal  duct  and  the 
anterior  palatine  canal. 

The  air  sinuses  are  hollows  within  the  ethmoid,  frontal,  sphenoid, 
and  maxillary  bones,  which  communicate  with  the  nasal  cavities  by 
narrow  orifices.  With  thr  exception  of  the  maxillary  sinus  these 
cavities  are  absent  in  early  youth.  The  maxillary  sinus  begins  to  be 
formed  about  the  fourth  month  of  foetal  life  ;  the  frontal,  ethmoidal,  and 
sphenoidal  first  appear  during  childhood,  but  remain  of  small  size  up 
to  the  time  of  puberty,  when  they  undergo  a  great  enlargement.  In 
advanced  life  they  all  increase  in  size  by  absorption  of  the  cancellated 
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tissue  in  their  vicinity.  The  ethmoidal  sinuses  consist  of  several  irregular 
spaces  occupying  the  lateral  masses  of  the  ethmoid  bone.  The 
anterior  open  into  the  infundibulum,  the  ]Josterior  into  the  superior 
meatus.  ThQ  frontal  sinuses  are  placed  between  the  outer  and  inner 
tables  of  the  frontal  bone  over  the  roof  of  the  nose.  They  extend  out- 
wards from  behind  the  glabella  to  a  variable  distance  over  the  orbit, 
being  separated  from  each  other  by  a  thin  bony  septum.  They  open 
into  the  middle  meatus  of  the  nose  through  the  infandibula.  The 
sphenoidal  sinuses  occupy  the  anterior  part  of  the  body  of  the  sphenoid 
bone,  being  formed  in  connection  with  the  sphenoidal  spongy  bones. 
They  are  separated  by  a  median  septum,  and  open  anteriorly  behind 
and  above  the  superior  meatus  of  the  nose. 

The  maxillarij  sinus  is  of  an  irregular  pyramidal  form;  its  apex 
points  to  the  malar  tuberosity  ;  its  inner  wall,  which  separates  it  from 
the  nasal  cavity,  is  formed  by  the  maxillary,  palate,  and  inferior 
turbinated  bones,  and  the  uncinate  process  of  the  ethmoid  ;  its  other 
sides  are  formed  by  the  superior  maxillary  bone,  an  irregular  gap  or 
deficiency  being  left  between  the  uncinate  process  and  the  inferior 
turbinated  bone,  by  which  the  sinus  opens  into  the  middle  meatus. 
The  alveolus  of  one  of  the  molar  teeth  generally  forms  a  marked  pro- 
jection in  the  floor  of  the  sinus,  at  its  outer  part. 


OSSIFICATION  OP  THE  BONES  OF  THE  HEAD. 

Some  of  tliese  bones  originate  in  cartilage,  and  others  in  membrane,  or  un- 
chondrified  formative  tissue. 

To  the  first  set  belong  chiefly  the  bones  of  the  base  of  the  cranium,  viz.,  the 
occipital,  si^henoid,  ethmoid,  petro-mastoid,  and  inferior  turbinated,  together  with 
the  small  bones  of  the  ear,  the  styloid  process,  and  hyoid  bone.'  All  the  other 
bones  of  the  cranium  and  face  originate  in  membrane  or  formative  tissue.  The 
parts  of  the  bones  which  are  median  or  central — the  basi-occipital,  basi-sphenoid, 
pre-sphenoid,  and  mesethmoid — arise  either  from  one  median  centre  each,  or  from 
more  numerous  centres,  which  coalesce  into  one  at  an  early  period.  The  other 
bones  or  their  parts  are  all  in  pairs,  although  some  of  them,  as  the  frontal,  ex- 
occipital,  ethmo-turbinal,  alisphenoid,  orbito-sphenoid,  and  lower  jaw  finally 
coalesce  with  each  other  or  with  a  median  portion. 

In  the  tabular  bones  ossification  usually  spreads  outwards  from  certain  centres, 
and  the  marginal  portions,  in  the  earlier  stages,  present  more  or  less  the  form  of 
radiated  fibres  or  spicula.  The  sutured  edges,  and  especially  the  angles  of  the 
bones,  are  incomplete,  the  bones  being  united  together  at  their  margins  by  fibrous 
tissue.  The  diploe  and  sinuses  are  at  first  absent,  some  of  the  latter  arising  early 
in  life,  and  others  being  formed  at  a  comparatively  late  but  variable  period. 

The  occipital  bone.  This  bone  at  birth,  and  for  some  time  afterwards,  con- 
sists of  four  separate  pieces — a  basilar,  a  tabular,  and  two  condylar  parts,  united 
together  by  intervening  cartilage.  The  lines  of  junction  of  the  basilar  and  con- 
dylar parts  pass  through  the  condyles  near  their  anterior  extremities  ;  those  of 
the  condylar  and  tabular  pai-ts  extend  outwards  from  the  posterior  margin  of  the 
foram.en  magnum.  The  basilar  and  condylar  parts  arise  each  from  one  osseous 
nucleus,  which  appears  from  the  seventh  to  the  eighth  week.  A  few  days  earlier 
there  appear  in  the  tabular  part  usually  four  nr  "^I,  placed  in  pairs  above  and 
below  the  occipital  protuberance.  These  nuclei  speedily  unite  to  form  a  single 
thin  tabular  mass.  Four  fissures,  however,  remain,  two  median  and  two  lateral 
i-unning  in  from  the  margins  of  the  bone,  and  marking  the  limits  of  the  original 
pieces.  These  fissures,  especially  the  lateral,  sometimes  remain  visible  for  several 
years,  simulating  fractures.  The  largest  ossa  Wormii,  when  symmetrical,  may  arise 
from  the  persistence  of  the  Mpper  and  lateral  fissm-es.    The  osseous  union  of  the 
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condylar  and  tabular  parts,  beginning-  in  the  second  or  third,  is  completed  in 
the  fourth  year  ;  that  of  the  basilar  and  condylar  parts,  beginning  in  the  third  or 
fourth,  is  completed  in  the  fifth  or  sixth  year.    The  basi-occipital  is  united  to 

Fig.  56. — Ossification  op  the 
Occipital  Bone  (K.  Quain), 

A,  in  a  foetus  of  10  weeks 
(from  Meckel,  Archiv,  vol.  i. 
tab.  vi.)  ;  a,  upper  or  tabular 
part ;  1  &  2,  loAver  and  upper 
pairs  of  ossific  centres  in  it  ; 
b,  lower  part  or  basilar  and 
condylar  portions  :  ossific  cen- 
tres are  seen  in  the  condylar 
portions. 

B,  occipital  bone  of  a  child 
at  birth  ;  a,  upper  or  tabular 
part,  in  which  the  four  centres 
have  become  united  into  one, 
leaving  fissures  between  them  ; 
h,  b,  the  ossified  condylar  por- 
tions ;  c,  the  basilar  portion. 

the  basi-sphenoid  by  intervening  cartilage  up  to  the  twentieth  year,  after  which 
ossific  union  begins  and  is  completed  in  one  or  two  years. 

The  parietal  bone  is  ossified  from  a  single  nucleus,  which  appears  in  the 
parietal  eminence  about  the  seventh  or  eighth  week.  The  eminence  is  very 
conspicuous  in  the  young  bone,  and  gives  a  marked  character  to  the  form  of 
the  skull  for  a  number  of  years  in  early  life. 

The  frontal  bone  is  ossified  from  two  nuclei  which  appear  one  on  each  side 
above  the  orbital  arch,  about  the  seventh  week.     At  toii-th  the  bone  consists  of 

Fig.  57. — Frontal  Bone  of  a  Fcetus  shoetlt 
BEFORE  Birth  (R.  Quain). 

a  &  b  indicate  the  two  separate  portions  of 
the  bone,  in  each  of  which  the  radiation  of 
bony  spicula  from  the  frontal  eminence  is 
seen. 

two  separate  lateral  portions,  which  unite 
by  a  vertical  median  suture  during  the 
first  year.  This  frontal  suture  usually 
becomes  obliterated  by  osseous  union 
taking  place  from  below  upwards,  during 
the  second  year,  though  not  unfrequently 
it  persists  throughout  life.  The  frontal  sinuses  appear  during  the  fii'st  year,  and 
go  on  increasing  in  size  up  to  old  age. 

The  Fontanelles.  These  are  membranous  intervals  between  the  incomplete 
angles  of  the  parietal  and  neighbouring  bones,  in  some  of  which  movements  of 
the  soft  wall  of  the  cranium  may  be  observed  in  connection  with  variations  in 
the  state  of  the  circulation  and  respiration.  They  are  four  in  number,  two 
median,  anterior  and  posterior,  and  two  lateral.  The  anterior  fontanelle,  situated 
between  the  anterior  superior  angle  of  the  parietal  bones  and  the  superior  angles 
of  the  ununited  halves  of  the  frontal  bone,  is  quadrangular  in  form,  and  remains 
open  for  some  time  after  birth.  The  'posterior  fontanelle,  situated  between  the 
posterior  superior  angles  of  the  parietal  bones  and  the  superior  angle  of  the 
occipital  bone,  is  triangular  in  shape.  It  is  filled  up  before  birth,  but  the  edges 
of  the  bones,  being  united  by  membrane  only,  are  still  freely  movable  upon  each 
other.    The  lateral  fontanelles,  small  and  of  irregular  form,  are  situated  opposite 
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tlie  posterior  inferior  angles  of  the  parietal  bones.    The  fontanelles  are  gradually 


Pig,  58. — Skull  op  a  Child  at  Birth,  seen  Fig.  58. 

FROM  ABOVE  (from  Leishman).  ^ 

a,  superior  fontanelle  ;  p,  posterior  fontanelle  ; 
5,  h,  parietal  eminences  ;  for  the  lateral  fontanelles, 
see  fig.  65,  p.  77. 

filled  up  by  the  extension  of  ossification 
into  the  membranes  which  occupy  them 
from  neighbouring  bones,  thus  completing  the 
angles  of  the  bones  and  forming  the  sutures. 
The  closure,  especially  of  the  posterior  and 
lateral,  is  further  assisted  by  the  frequent 
development  of  Wormian  bones  in  these  situa- 
tions. All  traces  of  these  unossified  spaces 
disappear  before  the  age  of  four  years. 

The  temporal  bone  in  respect  of  its  state  of  ossification  in  the  later  stages 
of  foetal  life,  consists  of  three  pieces,  the  squamo-zygomatic,  petro-mastoid, 
and  tympanic.  The  .'■(qnamo-zijgomntiG  is  ossified  from  a  single  nucleus, 
which  appears  in  the  lower  part  of  the  squamosal  about  the  seventh  or  eighth. 


Fig.  59. — Separate  Parts  op  the  Temporal  Bone  Fig.  59. 

OP  A  Child  at  Birth  (R.  Quain). 
a,  squamo-zygomatic  ;   5,    the   tympanic  bone,  ^^(ffWw.t'jn-s 
forming  an  imperfect  ring,  open  superiorly  ;  c,  the 
petro-mastoid  part  ;  c  being  placed  on  the  mastoid 
part  :  part  of  the  cavity  shown  in  shade  is  the 
tympanum. 

week.  From  this  point  ossification  extends 
upwards  into  the  squamosal,  and  outwards  into 
the  zygoma.  During  the  third  month  an  osseous 
nucleus  appears  in  the  lower  part  of  the  external 
membranous  wall  of  the  tjonpanum,  and 
extends  upwards  as  a  slender  arch,  forming 
the  tympanic  ring,  an  imperfect  circle,  open 
superiorly,  and  which  encloses  the  tympanic 
membrane.  Before  birth  the  extremities  of  this 
ring  become  united  with  the  squamo-zygomatic. 

Petro-mastoid  or  periotic.  The  ossification  of  this  part  of  the  temporal  bone 
does  not  begin  so  soon  as  tha.t  of  the  other  parts.  It  is  only  towards  the  end  of 
the  fifth  month  and  in  the  course  of  the  sixth  (according  to  Kolliker  and  Huxley) 
that  the  bony  parts  of  the  internal  ear  begin  to  appear  in  the  cartilage  which 
precedes  them.  These  parts  arise,  at  least  in  the  case  of  the  labyrinth,  from 
numerous  minute  bony  deposits ;  some,  however,  soon  coalescing.  The  first 
osseous  nuclei  appear  at  the  end  of  the  fifth  month  on  the  anterior  surface  of 
the  petro-mastoid  over  the  cochlea,  and  shoitly  afterwards  one  or  two  nuclei 
appear  on  the  posterior  surface  in  connection  with  the  fonnation  of  the  semi- 
cu'cular  canals.  These  different  nuclei  soon  unite,  and  ossification  extends  out- 
wards into  the  mastoid  portion.  According  to  Huxley  the  principal  ossific  centres 
come  to  be  disposed  so  as  to  fomi  three  portions,  which  may  be  distinguished 
by  the  following  names  applied  to  them  respectively  by  him,  viz.  :  1,  Proof ic, 
including  most  of  the  labyrinth  and  upper  part  of  the  petrous  bone,  together 
with  part  of  the  mastoid  ;  2,  Opistotic,  comprehending  mainly  the  lower  part  of 
the  petrous  bone,  with  the  fenestra  rotunda  and  half  of  the  fenestra  ovalis  ; 
and  3,  Epiof  ic,  corresponding  to  the  lower  part  of  the  mastoid. 

At  birth  the  petro-mastoid  is  separated  from  the  squamosal  by  a  thin  plate  of 
intervening  cartilage,  bony  union  taking  place  during  the  fii'st  year  ;  the  mastoid 
portion  also  is  quite  flat,  the  glenoid  fossa  shallow,  the  articular  eminence  scarcely 
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to  be  seen,  and  the  styloid  process  cartilaginous.  After  birtli  tlie  external 
auditory  meatus  is  gradually  fonned,  superiorly  by  the  arching  outwards  oi  the 
united  squamous  and  petro-mastoid  portions,  and  interiorly  and  laterally  by  the 
development  of  the  tymijonic  plate,  a  lamina  developed  from  the  outer  surface  of 
the  tympanic  ring,  and  Avhich  becomes  united  behind  with  the  jDetro-mastoid.  but 
is  separated  in  front  by  the  fissui'e  of  Glaser  from  the  squamosal.  The  mastoid 
process  is  developed  about  the  second  year,  but  air-cells  are  not  formed  till  near 
puberty.  About  puberty  also  ossification  begins  in  the  styloid  process,  but  osseous 
union  with  the  temporal  only  takes  place  in  adult  life. 

The  sphenoid  bone  presents  in  infancy  traces  of  a  natural  division  into  a 
posterior  or  ijodsj^lienoid  part,  to  which  the  sella  turcica  and  great  wing-s  belong, 
and  an  anterior  or  j^'^'C'W^ie/noiil  part,  to  which  belong  the  body  in  front  of  the 
olivary  process  and  the  small  wings, — a  division  which  is  found  in  many  animals 
complete  and  persistent  through  life.  The  first  osseous  nuclei  of  the  postsphe- 
noid  division  appear  about  the  eighth  week  in  the  great  wings,  one  on  each  side, 
between  the  foramen  rotundnm  and  foramen  ovale,  and  spread  thence  outwards 
into  the  wing  and  downwards  into  the  external  pterygoid  process.  About  the 
same  time  also  two  granules  appear  in  the  postsphenoid  part  of  the  body,  placed 
side  by  side  in  the  sella  turcica  ;  these  unite  about  the  fourth  month,  and  after 
their  union  two  others  appear,  from  which  are  formed  the  lingulse,  inside  which 
are  placed  the  carotid  grooves.  The  internal  pterygoid  processes,  corresponding- 
to  the  pterygoid  bones  of  animals,  are  ossified  from  distinct  nuclei,  which  appear 
in  the  fourth  month ;  they  unite  with  the  external  pterygoid  processes  in  the 
fifth  or  sixth  month. 

Fig.  60. 


Fig.  60.— Ossii'iCATiON  OF  THE  Sphenoid  Bone  (E.  Qnain). 

A,  sphenoid  bone  from  a  foetus  of  three  months,  seen  from  above  ;  1,  1',  tlie  greater 
wings  ossified  ;  2,  2',  the  lesser  wings,  in  which  the  ossification  has  encircled  the  optic 
foramen,  and  a  small  snture  is  distinguishable  at  its  posterior  and  inner  side  ;  3,  two 
round  grannies  of  bones  in  the  body  below  the  sella  turcica,  the  rest  being  cartilaginous. 

B,  coified  from  Meckel  (Archiv,  voL  i.  tab.  vi.  fig.  23),  and  stated  to  be  from  a  fostus 
of  six  months  ;  2*,  additional  nuclei  for  the  lesser  wings  ;  5,  separate  lateral  processes 
of  the  body  :  the  other  indications  are  the  same  as  in  A. 

C,  sketch  of  the  back  part  of  the  bone  shown  in  A  ;  4,  the  internal  pterygoid  processes 
still  separate. 

D,  the  sphenoid  at  the  usual  period  of  birth.  The  great  wings  are  still  separate.  The 
anterior  sphenoid  is  now  joined  to  the  body,  and  the  internal  pterygoid  processes  (not 
seen  in  the  figure)  are  united  to  the  external. 

The  great  wings  are  united  to  the  body  in  the  first  year.  In  the  presphenoid 
division  the  first  pair  of  nuclei  appear  in  the  eighth  or  ninth  week  outside  the 
optic  foramina,  and  extend  by  then*  growth  into  the  small  wings  :  another  pair 
of  granules  appear  on  the  inner  sides  of  the  foramina,  and  the  presphenoid  por- 


OSSIFICATION  OF  THE  UPPER  JAW. 


71 


tion  of  the  body  either  results  from  the  union  of  these,  or  is  an  independent 
growth.  The  presphenoid  is  united  to  the  body  of  the  postsphenoid  from  the 
seventh  to  the  eighth  month.  The  line  of  union  is  indicated  for  some  time  by  a 
hole  filled  with  cartilage,  round  above,  and  opening  inferiorly  into  a  wide  notch, 
which  is  recognisable  for  several  years  after  birth.  The  body  of  the  presphenoid 
is  for  a  year  or  two  broad  and  rounded  inferiorly,  but  becomes  gradually  narrower 
and  more  prominent :  it  is  separated  at  first  by  a  layer  of  fibro-cartilage  from  the 
sphenoidal  spongy  bones. 

The  sphenoidal  spongij  hones  seldom  appear  till  after  birth,  and  are  united  to 
the  body  at  the  age  of  puberty.  Each  is  in  early  life  a  hollow  pyramid  formed 
by  the  union  of  three  separate  laminse,  viz.,  an  inferior,  an  external,  and  a 
superior  :  the  inferior  lamina  forms  the  greater  part  of  what  can  be  distinguished 
in  the  adult ;  the  external  is  that  to  which  the  orbital  portion  belongs  ;  while 
the  superior  lamina,  forming  the  inner  wall  and  roof  of  the  original  sphenoidal 
sinus,  becomes,  as  the  sinus  expands,  partly  absorbed  and  partly  united  to  the 
attenuated  body  of  the  pre-sphenoid,  which  is  ultimately  reduced  to  the  thin 
septum  sphenoidale  and  the  rostrum. 

In  the  ethmoid  bone  ossification  commences  in  the  fourth  or  fifth  month,  by 
the  appearance  of  a  nucleus  in  the  orbital  plates  of  the  lateral  masses  gradually 
extending  into  the  turbinated  bones.  During  the  first  year  the  vertical  and 
cribriform  plates  are  ossified  from  a  single  nucleus,  which,  spreading  outwards, 
unites  with  the  lateral  masses  about  the  beginning  of  the  second  year.  The 
ethmoidal  cells  are  not  formed  till  the  fourth  or  fifth  year. 

The  superior  maxillary  commences  to  ossify  immediately  after  the  lower 
maxilla  and  the  clavicle  from  several  nuclei,  the  earliest  of  which  appears  in  the 


Fig.  61. 


Fig.  61. — Different  viEvrs  of  the  Superior  Maxillary  Bone  of  a  Fcetus  of  four 
OR  FIVE  MONTHS  (E.  Quain). 

A,  external  surface ;  a  fissure,  1,  is  seen  extending  through  the  orbit  into  the  infra- 
orbital foramen. 

B,  the  internal  surface  ;  the  incisor  fissure,  2,  extends  from  the  foramen  upwards 
through  the  horizontal  plate  and  some  way  into  the  nasal  process. 

C,  the  bone  from  below,  showing  the  imperfect  alveoli  and  the  incisor  fissure,  2',  1, 
which  crosses  the  palatine  plate,  between  the  second  and  third  alveolus,  and  passes  through 
the  outer  part  of  the  bone. 

alveolar  arch  about  the  sixth  or  seventh  week.  Its  early  growth  has  not  yet  been 
sufficiently  studied.  Beclard  (Mockers  Archiv,  vi.  p.  432)  states  that  it  consists 
at  first  of  five  pieces,  viz.  ;  1,  an  alveolar  arch  ;  2,  a  palatal  part ;  3.  an  orbital  and 
malar  ;  4,  a  nasal  and  facial  ;  5,  an  incisor  part.  This,  however,  does  not  appear 
to  be  a  constant  arrangement.  By  the  end  of  the  third  month  these  pieces  have 
united  together  ;  at  the  same  time  two  ridges  are  seen  prolonged  downwards  from 
the  lower  surface  of  the  alveolar  arch,  forming  the  denial  groove.  Before  birth 
this  groove  is  divided  into  alveoli  by  partitions  which  arise  from  its  floor.  The 
antmm  begins  as  a  shallow  depression,  formed  before  birth  on  the  inner  surface 
of  the  bone.  This  deepens  and  extends  outwards,  gradually  separating  the  orbital 
and  palate  portions  of  the  bone,  which  at  birth  are  very  close  together. 

•In  all  young  subjects,  and  sometimes  even  in  the  adult,  there  is  a  fissure — 
the  incisor  Jiss are — passing  outwards  from  the  incisor  foramen  to  the  alveolar 
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border,  in  front  of  the  canine  socket.  Tlie  part  in  front  of  tliis  fissure — namely, 
that  which  bears  the  incisor  teeth — forms  in  all  mammals  except  man  a  separate 
bone,  the  interm  axtllarij  ot  premaxlllarii ;  and  anatomists  have  therefore  sought 
with  great  care  for  proofs  of  its  original  independence  in  the  human  subject, 
but  it  does  not  appear  that  even  in  the  earliest  stages  of  development  it  has 
been  seen  by  any  one  entirely  unattached  to  the  rest  of  the  bone,  or  that  its  line 
of  suture  has  been  traced  upon  the  facial  sui'face.  On  the  other  hand,  in  cases 
of  completely  cleft  palate,  the  bones  supporting  the  incisor  teeth  are  placed  on 
a  projecting  portion  of  bone  corresponding  to  the  premaxillary,  which  is  articu- 
lated to  the  fore  part  of  the  vomer,  and  is  entirely  detached  from  the  superior 
maxillary  bones. 

The  palate  bone  is  ossified  from  a  single  centre,  which  appears  in  the  seventh 
or  eighth  week  at  the  angle  between  its  horizontal  and  ascending  parts. 

The  vomer  is  ossified  from  a  single  nucleus  appearing  at  the  upper  part  about 
the  eighth  week.  From  this  nucleus  two  laminaa  are  developed,  which,  passing  down 


Fig.  62.  Fig.  62.— The  Fcetal  Ygmhr  near  the  time  of  Birth 

(R.'  Quain). 

1  &  2  show  the  two  plates  of  which  the  bene  consists,  and 
which  are  united  behind  and  below. 


on  either  side  of  the  middle  line,  embrace  the  septal  car- 
tilage.   These  laminjB  gi"adually  undergo  increased  union 
from  behind  forwards  till  the  age  of  puberty,  thus  forming  a  mesial  plate,  with 
only  a  groove  remaining  on  its  anterior  and  superior  margins. 

The  nasal  and  lachrymal  bones  are  each  ossified  from  a  single  centre,  which 
appears  about  the  eighth  week. 

The  malar  bone  has  been  generally  described  as  being  ossified  from  a  single 
nucleus,  but  more  recently  it  has  been  observed  to  be  double  in  the  human  fcetus 
of  two  months,  and  it  remains  composed  of  two  parts  in  some  quadrumana 
through  life.  (Canestrini  in  Ann.  d.  Soc.  d.  Natur.  in  Modena,  1867  ;  Darwin,  on 
the  Descent  of  Man,  vol.  i.  p.  124.) 

The  inferior  turbinated  bone  is  ossified  from  a  single  centre,  which  only 
appears  in  the  fifth  month. 

The  inferior  maxilla  begins  to  ossify  before  any  other  bone  except  the 
clavicle.    It  consists  of  two  similar  lateral  parts,  which  are  still  separate  at  birth. 


Fig.  63.  Fig.    63.— The  Inferior  Maxilla  of  a 

Child  at  Birth  (R.  Quain). 

a  hh  indicate  the  two  portions  separate  at 
the  symphysis. 

The  ossific  matter  is  at  first  deposited 
in  fibrous  tissue,  surrounding  the  carti- 
lage of  Meckel  externally,  and  at  a  later 
period  cartilage  pai-ticipates  in  the  ossifi- 
cation. Some  observers  admit  only  a 
single  ossific  centre  for  each  side  (Nes- 
bitt  and  Meckel)  ;  while,  according  to  others,  in  addition  to  the  main  piece  there 
are  separate  nuclei  for  the  coronoid  process,  the  condyle,  the  angle,  and  the  inner 
side  of  the  alveolus  (Spix),  or  only  for  some  of  these  parts  (Kerckiingius, 
Beclard,  Cmveilhier).  The  dental  canal  is  at  first  a  simple  open  groove  ;  but  by 
a  gradually  deepening,  and  by  the  growth  of  a  thin  lamina  of  bone  upon  the 
inner  side  of  the  body  of  the  jaw,  it  is  converted  into  a  channel  at  the  bottom 
of  the  dental  groove.  This  lamina  also  forms  the  inner  wall  of  the  dental  groove, 
in  which,  as  in  the  upper  jaw,  the  alveoli  are  formed  by  the  subsequent  growth 
of  partitions.  At  birth  the  coronoid  process  is  large,  the  neck  of  the  condyle 
short  and  bent  backwards,  the  ramus  also  very  short  and  oblique,  the  angle  at 


MOEPHOLOGY  OF  THE  SKULL. 


73 


whicli  it  joins  the  body  of  the  jaw  being  about  150^.  During-  the  first  year 
osseous  union  takes  place  at  the  symphysis  between  the  segments  of  the  jaw. 
In  this  and  subsequent  years  the  body  becomes  deeper,  thicker,  and  longer,  the 
ramus  and  the  neck  of  the  condyle  lengthen,  and  the  angle  at  which  the  ramus 
joins  the  body  becomes  less  obtuse,  till  in  the  adult  it  is  nearly  a  right  angle. 
In  old  age,  consequent  upon  the  loss  of  the  teeth  and  the  absorption  of  the  alveolar 
margin,  the  body  becomes  shallower,  and  the  angle  is  again  increased. 

The  hyoid  bone  has  five  points  of  ossification — one  for  the  body,  and  one  for 
each  of  its  great  and  small  cornua.  The  ossification  begins  in  the  great  cornua 
and  body  in  the  last  month  of  foetal  life.  Ossification  of  the  small  cornua 
,  begins  in  the  first  year,  but  osseous  union  with  the  body  only  occurs  after  middle 
life.  The  stylo-hyoid  ligaments  are  occasionally  ossified  in  some  part  of  their 
extent. 

GENERAL  MORPHOLOaY  OF  THE  BONES  OP  THE  HEAD. 

The  circumstances  which  contribute  most  to  modify  the  form  of  the  human 
skull  and  the  condition  of  its  component  bones,  as  compared  with  that  of 
animals,  are — 1st,  the  proportionally  large  size  of  the  brain  and  the  corresponding 
expansion  of  the  cranial  bones  which  enclose  it ;  2nd,  the  smaller  development 
of  the  face  as  a  whole,  and  especially  of  the  jaws,  which  brings  the  facial  bones 
almost  entii-ely  under  the  fore  part  of  the  brain-case,  instead  of  in  front  of  it,  as 
occurs  in  all  animals,  with  the  partial  exception  of  the  anthropoid  apes  ;  and  3rd, 
the  adaptation  of  the  human  skeleton  to  the  erect  posture,  which,  as  regards 
the  head,  is  attended  with  the  sudden  bend  of  the  basicranial  axis  at  a  consider- 
able angle  upon  the  line  of  the  erect  vertebral  column  ;  and  along  with  this  the 
advance  of  the  occipito-vertebral  ai-ticulation  to  such  an  extent  as  to  make  the 
head  nearly  balanced  on  the  upper  extremity  of  the  spine.  The  downward  openings 
of  the  nostrils,  the  forward  aspect  of  the  orbits  and  eyes,  the  neaiiy  vertical  fore- 
head, and  more  or  less  oval-shaped  face,  are  accompaniments  of  these  human 
peculiarities  in  the  form  of  the  head,  which,  together  with  those  ah-eady  men- 
tioned, strongly  contrast  with  the  smaller  cranium  and  its  strong  crests  of  bone, 
the  larger  projecting  face  and  jaws,  and  the  other  characteristic  features  of  the 
skull  in  most  animals. 

As  regards  the  condition  of  the  individual  bones,  it  is  further  to  be  remarked 
that  there  is  generally  in  the  human  skull  a  more  complete  consolidation  or  bony 
union  of  the  osseous  elements  than  in  animals,  so  that  the  whole  number  of 
bones  forming  the  cranium  and  face  is  least  in  man.  Thus,  to  mention  only 
some  of  the  most  marked  examples  of  this  difference  among  mammals  ;  the 
frontal  bone  and  the  lower  jaw  frequently  divided  into  two  lateral  portions ;  the 
premaxillary  very  generally  a  separate  bone  from  the  maxillary  ;  the  presphenoid 
in  many  separate  from  the  postsphenoid  :  the  interparietal  from  the  occipital  ; 
the  reduction  in  size  of  the  squamosal,  and  its  occasional  separation  from  the 
petrous  ;  the  increase  in  the  proportions  of  the  tympanic  portion  or  bulla ;  and 
the  very  frequent  development  of  bony  elements  connecting  the  hyoid  bone 
directly  with  the  skull.  It  is  also  worthy  of  observation  that  some  of  the  conditions 
now  referred  to  as  peimanent  in  animals  exist  as  transitory  stages  of  develop- 
ment in  the  foetus  of  man. 

Homolog-ies. — It  would  be  out  of  place  in  this  work  to  enter  at  any  length 
into  the  consideration  of  the  homologies  of  the  bones  of  the  human  skull, — a 
subject  which  would  require  a  minute  reference  to  embryology  and  a  wide  range 
of  comparative  anatomy.  But  as  it  may  be  useful  at  least  to  show  the  bearing  of 
such  homological  views  on  human  anatomy,  there  has  been  introduced  here  a  dia- 
grammatic figui-e  of  the  bones  of  the  foetal  head  (see  fig.  64)  and  a  table  of  their 
nomenclature,  in  which  an  attempt  is  made  to  indicate  the  morphological  relations 
of  the  several  bones  to  each  other  and  to  those  of  quadrupeds,  and  an  explanation 
is  given  of  the  signification  of  some  of  the  terms  applied  by  comparative  ana- 
tomists to  these  bones  in  connection  with  the  names  usually  given  to  them  in 
works  on  human  anatomy.  For  fuller  information  on  this  subject  the  reader  is 
referred  to  the  works  of  Owen,  Goodsir,  Huxley,  Flower,  St.  Geoi-ge  Mivart,  and 
others  ah-eady  quoted. 
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CLASSIFIED  LIST  OE  THE  BONES  OF  THE  HEAD  AND  THEIR 
TYPICxVL  COMPONENT  PARTS*:— 

1.    BONES   FORMING    THE    CRANIO-PACIAL  AXIS. 

Mesethmoid ;  Vertical  plate  of  the  ethmoid  bone,  including-  the  cartilag-inons 
nasal  septum,  which  is  partially  enclosed  by 
"Vomeric ;  The  Vomer. 

Presphenoid ;  Anterior  part  of  the  body  of  the  sphenoid  bone. 

Basisphenoid ;  Posterior  part  of  the  body  of  the  sphenoid  bone,  including  the 
sella  turcica. 

Basioccipital ;  Basilar  process  of  the  occipital  bone. 

2.  UPPER  OR  NEURAIj  ARCHES,  FORMING  LATERAL  AND  UPPER  WALLS 
OP   THE  CRANIAL  CAVITY. 

Nasals ;  The  nasal  bones. 

Orbito-sphenoids ;  The  lesser  wings  of  the  sphenoid  bone. 
Frontals  ;  United  in  the  single  frontal. 

Alisphenoids ;  G-reat  wings  of  the  sphenoid  bone  with  the  external  pterygoid 
plates. 

Parietals  ;  The  parietal  bones. 

Exoccipitals ;  Condyloid  portions  of  the  occipital  bone. 
Supraoccipital ;  Tabular  part. 

Interparietal,  of  some  animals,  corresponds  to  the  upper  part  of  the  foregoing. 

The  temporal  bones  interposed  between  the  occipitals  and  sphenoids  consist  of 

Periotics,  or  petro-mastoid  bones  ;  The  petrous  and  mastoid  portions  of  the  tem- 
poral bone  ;  the  first  including  the  labyrinth  and  meatus  auditorius  intemus. 

Squamosals,  or  squamo-zygomatic ;  The  squamous  part  of  the  temporal 
bone  with  the  zygoma,  including  the  articular  surface  of  the  lower  jaw. 

Tympanies ;  The  tympanic  ring  and  auditory  process  with  the  postglenoid 
pcHt  of  the  temporal  bone. 

3.  LOWER  OR  VISCERAL  ARCHES  COMPLETING   THE  FACE  AND 
ENCLOSING  THE  NOSE,  MOUTH,  AND  PHARYNX. 

Ethmo-turbinals ;  The  lateml  masses  with  the  upper  and  lower  turbinated 
bones  of  the  ethmoid,  and  the  cribrifonn  plates, 
liachrymals  ;  The  lachrymal  bones. 
Maxillo-turbinals  ;  The  inferior  turbinated  bones, 

Pr  em  axillary,  or  intermaxillary ;  The  mcisor  part  of  the  superior  maxillary 
bones. 

Pteryg-oids  ;  The  internal  pterygoid  plates. 
Palatals  ;  The  palate  bones. 

Maxillae ;  The  superior  maxillary  bones,  excepting  the  incisor  pai-t. 
Malars  ;  The  malar  bones. 

Malleus,  Incus,  and  Stapes ;  The  ossicula  auditus  or  malleus,  incus,  and 
stapes. 

Mandibles  ;  L'nited  in  the  inferior  maxilla  or  lower  jaw. 

Stylo-hyals  with  Tympano-liyals  (of  Flower)  ;  The  styloid  process  of  the 
temporal  bone, 

Epi-hyals ;  The  stylo-hyoid  ligaments.  ■ 

Cerato-liyals ;  The  upper  or  lesser  cornua  of  the  hyoid  bone. 

Basi-hyals  ;  The  body  of  the  hyoid  bone. 

Thyro-hyals ;  The  great  comua  of  the  hyoid  bone. 

Branchial  Arches  ;  These  follow  the  preceding,  but  are  only  temporary  fcetal 
structures  in  man  and  all  vertebrate  animals,  except  amphibia  and  fishes. 

*  The  names  first  given,  and  printed  in  block  type,  are  those  received  m  comparative 
anatomy  ;  those  usually  employed  in  human  anatomy  follow,  and  are  printed  in  common 
type. 
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The  general  correspondence  between  the  bones  of  the  head  in  man  and  animals, 
implied  in  the  names  given  to  them  in  the  foregoing  table,  is  so  well  ascertained, 
and,  in  most  instances,  so  obvious,  that  it  is  unnecessary  to  say  more  than  that 
it  is  very  generally  acknowledged  by  comparative  anatomists,  and  that  it  is  chiefly 


Fig.  64. 


yig.  64. — Diagrammatic  view  op  the  Bones  in   the  right  half  of  a  F(ETAL 
Skull  from  the  inside.    (A.  T.) 

In  this  figiire  the  bones  have  been  slightly  separated  and  displaced  so  as  to  bring  the 
whole  into  one  view  :  /,  frontal  ;  pa,  parietal  ;  so,  supra-occipital  ;  n,  nasal  ;  ?,  lachry- 
mal ;  ma,  malar  ;  os,  orbito-sphenoid  ;  as,  ali-sphenoid  ;  sq,  squamosal ;  zy,  zygomatic  ; 
per,  petro-raastoid  ;  eo,  exoccipital  ;  ct,  ethmoturbinal  ;  mx,  maxilla  ;  vit,  maxillo- 
turbinal ;  pin,  premaxillary  ;  me,  mesethmoid  ;  v,  vomer  ;  pi,  palatal ;  ptt,  pterygoid  ; 
ps,  presphenoid  ;  hs,  basisphenoid  ;  ho,  basioccipital  ;  c,  bodies  of  2nd,  3rd,  and  4th 
cervical  vertebra  ;  c,  odontoid  process ;  x,  anterior  arch  of  atlas  ;  s,  spinous  process  of 
1st,  2nd,  3rd,  and  4th  cervical  vertebras  ;  cm,  neural  or  medullary  canal  ;  ch,  a  line  in- 
dicating the  position  of  the  notochord  passing  through  the  vertebral  bodies  into  base  of 
the  cranium,  hs;  tt/,  tympanic  ring,  along  with  ml,  i,  and  st,  displaced  fi'om  its  connection 
with  ^jo-  ;  ml,  malleus  ;  c,mh,  cartilage  of  Meckel  ;  mn,  lower  jaw  or  mandible ;  i,  incus  ; 
St,  stapes  ;  sth,  stylo-hyal  ;  ch,  cerato-hyal  (lesser  cornu);  th,  thyro-hyal  (greater  cornu) ; 
hh,  basi-hyal  (body  of  hyoid), 

on  some  points  connected  with  the  earliest  condition,  and  the  homological  com- 
parison of  a  few  of  the  bones,  that  differences  of  opinion  continue  to  exist. 

Besides  the  general  evidence  in  favour  of  the  homologies  of  these  bones  which 
has  been  drawn  from  the  study  of  their  fonn,  position  and  connections,  strong 
confirmation  of  these  views  is  also  obtained  from  their  relations  to  other  organs. 
Among  these,  from  the  remarkable  constancy  of  their  relations,  the  passage  of  the 
nerves  out  of  the  cranium  is  one  of  the  most  important.    Thus,  the  nerves 
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belonging-  to  the  principal  organs  of  tlie  senses  pass  into  their  sense  capsules  as 
follows,  viz. :  a,  the  olfactory  through  the  cribriform  plate  developed  in  connection 
with  the  ethmo-turbinal ;  the  optic  through  the  inner  part  of  the  orbito-sphe- 
noid  ;  c,  the  auditory  directly  into  the  periotic  ;  d,  the  motor  nerves  of  the  eye- 
ball and  its  muscles,  with  the  ophthalmic  division  of  the  trifacial,  between  the 
orbito- sphenoid  and  ali-sphenoid  ;  e,  the  second  and  third  divisions  of  the  trifacial 
through  the  inner  part  of  the  ali-sphenoid  ;  /,  the  facial  by  its  descending  division 
through  the  meatus  internus,  the  so-called  aqueduct  of  Fallopius  and  the  stylo- 
mastoid foramen,  and  by  the  Vidian  nerve,  through  the  pterygoid  foramen  ;  f/, 
the  glosso-pharjrngeal,  pneumogastric,  and  spinal-accessory  nerves  between  the 
petrosal  and  exoccipital ;  and  the  hypoglossal  nerve  through  the  condylar  fora- 
men of  the  exoccipital.  The  internal  carotid  artery,  it  may  be  further  stated, 
enters  the  cranium  by  a  canal  separated  from  the  foramen  lacerum  medium  or 
spac®  between  the  petrous,  basi-occipital,  and  basi-sphenoid  ;  and  the  jugular  vein 
issues  by  the  fore  part  of  the  foramen  lacerum  posterius. 

A  general  review  of  the  relations  of  the  bones  of  the  head  leads  to  the  conclu- 
sion that  they  may  be  looked  upon  as  consisting  mainly  of  three  sets  of  parts, 
viz.:  1st,  Basal  or  central  parts,  forming  a  series  prolonged  forvv^ards  in  the 
line  of  the  vertebral  axis,  and  constituting  a  cranio-facial  axis  ;  2nd,  liateral 
superior  arches,  enclosing  the  brain  or  much-expanded  medullary  centre  ;  and 
3rd,  Lateral  inferior  arches,  enclosing,  in  part  at  least,  the  visceral  cavity  as 
represented  by  the  nose,  mouth,  and  pharynx.  Together  with  the  foregoing 
are  associated  two  other  sets  of  elements,  viz.,  1st,  the  Sense  capsules  or 
cavities,  which  are  interposed  between  other  bones,  and  are  connected  with  the 
lodgment  of  the  higher  organs  of  sense,  the  nose,  eye,  and  ear  ;  and  in  the 
case  of  the  nose,  but  more  especially  of  the  ear,  the  capsules  are  formed  of 
special  and  complex  bony  apparatus  ;  and  2nd,  Superadded  or  investing"  bones, 
which  are  extraneous  to  the  more  fundamental  osseous  elements. 

Vertebrate  theory  of  the  skull. — It  is  mainly  this  relation  of  a  superior 
neural  arch  and  an  inferior  visceral  arch  to  parts  of  the  skull  which  are  central 
or  basicranial,  notwithstanding  the  great  expansion  of  the  one  and  the  limited 
nature  of  the  other,  which  has  made  it  a  favourite  view  of  many  anatomists  to 
compare  the  plan  of  construction  of  the  skull  to  that  of  a  series  of  vertebrse, 
from  the  time  when  the  idea  of  a  vei-tebrate  theory  of  the  skull  first  occurred  to 
Goethe  in  1791,  and  was  subsequently,  though  independently,  conceived  and 
worked  out  by  Oken,  and  first  published  by  him  in  1807,  This  theory,  however, 
has  undergone  various  modifications  in  the  hands  of  the  successive  comparative 
anatomists  by  whom  it  has  been  supported ;  while  others  of  distinction  have 
refused  to  admit  the  validity  of  the  grounds  on  which  it  has  been  framed.  More 
recent  researches,  and  especially  those  of  W.  K,  Parker,  have  thrown  much  new 
light  on  the  subject. 

The  osseous  segments  which  have  hitherto  been  most  frequently  regarded  by 
anatomists  as  representing  central  vertebral  elements  in  the  head  correspond  with 
the  four  basicranial  bones  distinguished  in  the  preceding  table,  viz.,  the  occipital, 
basisphenoid,  presphenoid,  and  mesethmoid ;  the  vomer  being  merely  an  investment 
of  the  last.  The  upper  or  neural  arches  connected  respectively  with  these  as 
centra  are  as  follows,  viz.,  with  the  first  or  basioccipital,  the  exoccipital  and 
supraoccipital  surrounding  the  foramen  magnum,  and  in  which  few  refuse  to 
recognise  something  of  the  vertebral  character  ;  2nd,  with  the  basisphenoid,  the 
alisplienoid  and  parietal,  to  which  the  temporal  seems  also  to  contribute  a  part  ; 
8rd,  with  the  presphenoid,  the  orbito-sphenoid  and  frontal  ;  and  4th,  with  the 
mesethmoid,  also  the  frontal  and  the  nasal,  if  the  latter  bone  be  included  in  the 
number  of  superior  arches.  The  lower  or  visceral  arches  are  less  easily  referred 
to  their  respective  centra.  But  if,  leaving  aside  the  more  precise  determination 
of  their  morphological  relations  which  may  result  from  a  full  study  of  embryo- 
logy, we  regard  chiefly  their  form  and  connections  after  the  bones  have  attained 
their  osseous  condition,  the  following  elements  may  be  enumerated  in  an  order 
from  before  backwards,  including  the  investing  or  superimposed  bones  along 
with  those  of  the  arches,  viz.  :  1st,  the  premaxillary  ;  2nd,  the  pterygo -maxil- 
lary, including  the  palate ;  Srd,  the  mandibular,  including  the  cartilage 
of  Meckel  and  the  malleus  ;  4th,  the  upper  or  cerato-hyoid,  including  the  incus 
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r^nd'stapes  (according  to  Huxley  and  Parker)  ;  and  5th,  the  lower  or  thjTO-hyoid  : 
following-  which,  6th,  &c.,  are  the  branchial  plates,  which,  thoug-h  never  attaining- 
even  the  cartilag-inous  condition  in  the  foetus  of  man  and  the  higher  animals, 
yet  give  indications  of  the  tendency  to  the  continuation  backwards  of  visceral 
arches  in  the  region  between  the  head  and  the  trunk. 

The  origin  of  the  walls  of  the  cranial  cavity  from  the  same  embryonic  elements 
as  the  vertebra3,  and  the  prolongation  of  the  notochord  of  the  embryo  into  the 
substance  of  the  basioccipital  and  part  of  the  basisphenoid  bones,  are  of  themselves 
strong  arguments  in  support  of  the  central  character  of  these  two  osseous  elements. 
But,  on  the  other  hand,  it  is  to  be  remarked  that  the  notochord  does  not  reach  the 
region  of  the  sella  turcica,  but  is  directed  towards  the  dorsum  sell^e,  and  thus 
leaves  a  part  of  the  basisphenoid  and  the  whole  of  the  presphenoid  and  meseth- 
moid  unoccuj^ied  by  any  true  central  or  vertebral  axis.  And  according  to  Parker's 
views  the  last-named  parts,  arising  in  the  trabeculee  cranii.  are  originally  double, 
and  only  secondarily  become  mesial  and  single.  Further,  it  is  contended  that  there 
is  not,  as  occurs  througliout  the  whole  of  the  vertebral  column,  any  primary  divi- 
sion of  the  formative  cartilage  marking  out  four  or  even  two  of  these  centres  of 
the  basis  of  the  skull,  and  it  is  only  after  ossification  has  begun  separately  in 
each  that  the  divisions  between  them  become  apparent. 

The  similarity  of  construction,  then,  implied  in  the  vertebrate  theory  of  the 
skull  belongs  chiefly  to  the  region  of  the  occipital  bone  ;  and  while  it  may  be 
admitted  that  in  other  parts  of  the  skull  further  forward  there  are  circumstances 
of  correspondence  with  the  vertebrate  plan,  yet  in  these  there  are  also  differences, 
and  we  must  therefore  await  the  fuller  and  more  certain  determination  of  several 
homological  points,  at  present  involved  in  doubt,  before  any  general  theory  of 
cranial  morphology  worthy  of  general  adoption  can  be  framed.  (See  especially 
W.  K.  Parker's  paper  on  the  "  Structure  and  Development  of  the  Skull  in  the 
Pig,"  Phil.  Trans.,  1873  ;  and  in  addition  to  the  works  previously  referred  to, 
Cleland,  "  On  the  Relations  of  the  Vomer,"  &c..  Trans.  Roy.  Soc,  1862  ;  Spix, 
"  Cephalogenesis,"  1815  ;  Hallman,  "  Die  Vergleich.  Anat.  des  Schlafenbeins,"  1837. 


THE    VABIOUS   FORMS    OF    THE  SKULL. 

I.  Differences  according"  to  Ag-e. — In  the  earlier  stages  of  its  development 
the  posterior  part  of  the  cranium  bears  a  very  large  proportion  to  the  anterior 
part  ;  so  much  so,  that  in  the  second  month  of  f a3tal  life  the  line  of  the  tentorium 
cerebelli  is  vertical  to  the  basis  cranii,  and  divides  the  cranial  cavity  almost 


Fig.  65. — Lateral  View  of  the  Fig.  65. 

Child's  Head  at  Birth  (from 

Leishman).    h  f; 


This  figure  shows  the  peenliarly 
elongated  form  of  the  skull  in  the 
child,  and  the  small  proportion  which 
the  facial  bears  to  the  cranial  part, 
and  also  the  interval  left  between  the 
parietal,  occipital,  and  temporal  bones 
sometimes  called  lateral  fontanelles. 
The  lines  indicate  the  various  dia- 
meters. 

equally  into  two  parts.  The  pari- 
etal region  then  increases  rapidly 
in  volume,  along  with  the  in- 


creased develoi)ment  of  the  cere- 
bral hemispheres  ;    the  frontal 

region  next  augments  ;  and  again,  in  the  latter  part  of  foetal  life,  the  occipital 
region  increases  as  the  cerebrum  extends  backwards  (Cleland).  At  the  time  of 
bhth  the  parietal  region  has  reached  its  largest  development  in  proportion  to 
the  occipital  and  frontal  regions.  The  greatest  frontal  breadth  is  then  smaller 
in  proportion  to  that  between  the  parietal  eminences  than  afterwards.    In  the 
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j&rst  years  of  childhood  the  superior  parts  of  the  cranium  grow  more  rapidly  than 
the  base.  Thus,  in  the  frontal  region,  the  upper  part  of  the  frontal  bone  grows 
more  rapidly  than  its  orbital  processes,  giving  the  prominent  appearance  of  the 
frontal  eminences  peculiar  to  children.  The  face  at  birth  scarcely  reaches 
an  eighth  of  the  bulk  of  the  rest  of  the  head,  while  in  the  adult  it  is  at 
least  a  half  (Froriep,  Characteristik  des  Kopfes  nach  dem  Entwicklungsgesetz 
desselben,  1845  ").  At  the  same  time  that  the  face  increases  in  bulk,  the  lower 
part  of  the  forehead  is  brought  forward  by  elongation  of  the  anterior  cranial 
fossa,  and  on  the  approach  of  adult  age,  especially  in  the  male,  it  becomes 
still  more  prominent  by  the  expansion  of  the  frontal  sinuses.  The  face 
becomes  elongated  in  the  progress  of  growth,  partly  by  increased  height 
of  the  nasal  fosses  and  adjacent  air-sinuses,  partly  by  the  growth  of  the  teeth 
and  the  enlargement  of  the  alveolar  arches  of  the  jaws.  In  old  age  the  propor- 
tion of  the  face  to  the  cranium  is  diminished  by  the  loss  of  the  teeth  and  absorp- 
tion of  the  ah^eolar  portions  of  the  jaws.  In  consequence  of  this  the  upper  jaw 
retreats,  while  in  the  lower  jaw  the  same  cause  gives,  especially  when  the  mouth 
is  closed,  a  greater  seeming  prominence  to  the  chin. 

II.  Sexual  Differences. — The  female  skull  is,  in  general,  smaller,  lighter, 
and  smoother  than  that  of  the  male  ;  it  is  less  marked  by  muscular  prominences, 
and  has  also  the  frontal  sinus  less  developed.  The  face  is  smaller  in  proportion 
to  the  cranium,  the  jaws  narrower,  and  the  frontal  and  occipital  regions  less 
capacious  in  proportion  to  the  parietal.  (Huschke.)  The  female  skull  resembles 
the  young  skull  more  than  that  of  the  adult  male  ;  but  it  must  also  be  admitted 
that  it  is  often  impossible  to  determine  the  sex  by  the  appearance  or  form  of 
a  skull. 

III.  National  Differences. — That  characteristic  forms  of  skull  are  presented 
by  the  various  races  of  men  has  probably  been  long  known,  but  was  first  dis- 
tinctly pointed  out  by  Camper.  Subsequently  the  investigations  of  Blumenbach 
established  the  connection  between  the  study  of  these  forms  and  ethnology,  which 
since  his  time  has  been  maintained  and  greatly  extended.  The  extent,  nature  and 
constancy,  however,  of  the  ethnical  differences  of  skulls  are  subjects  open  to  dis- 
cussion. But,  although  many  skulls  are  to  be  met  with  which  fail  to  exhibit  the 
common  characteristics  of  the  race  to  which  they  belong,  or  which  present  pecu- 
liarities similar  to  those  of  nations  considerably  removed  from  them,  yet,  it  must  be 
admitted,  that  there  are  certain  forms  of  skull  highly  distinctive  of  the  principal 
varieties  of  mankind,  and  often  even  distinguishable  in  nations  inhabiting  countries 
not  far  removed  from  one  another.  Great  differences  occur  with  respect  to  size  in 
the  skulls  of  different  nations.  Among  the  smallest  skulls  may  be  mentioned  those 
of  the  Hindoo,  the  ancient  Peruvian,  and  the  Bosjesman  ;  among  the  most  mas- 
sive those  of  the  Scandinavian,  the  Caffre,  and  the  Maori.  Various  characters 
are  found  belonging  to  the  skulls  of  rude  tribes,  which  serve  to  distinguish  them 
from  those  of  civilised  nations.  Among  those  characters  may  be  mentioned, — a 
depressed  appearance  between  the  middle  line  of  the  calvarium  and  the  temporal 
ridges,  both  of  which  stand  out  prominently,  making  the  roof  of  the  skull  seem 
like  a  house  top  ;  a  greater  width  of  the  zygomatic  arches,  and  of  the  anterior 
nares  ;  greater  length  and  strength  of  the  jaws,  together  with  projection  forwards 
of  the  incisors,  so  that  the  teeth  of  the  upper  meet  those  of  the  lower  jaw  at  an 
angle,  instead  of  both  sets  being  nearly  perpendicular,  as  in  cultivated  nations. 
Elongation  of  the  face  downwards  may  be  regarded  as  a  specially  human  charac- 
teristic connected  with  the  use  of  voice  and  speech,  but  projection  of  the  jaws 
forwards  is  only  advantageous  for  the  seizm-e  of  food,  and  gives  an  appearance 
of  approach  to  the  still  further  projected  foi-m  of  the  jaws  in  the  lower  animals, 
particularly  when  accompanied,  as  it  often  is,  by  deficient  development  and 
receding  form  of  the  chin. 

The  average  horizontal  circumference  of  the  British  male  cranium,  taken  one 
inch  above  the  orbits,  is  about  21  inches,  varying  however  frequently  between 
20  and  22;  the  antero-posterior  diameter  is  about  7^  inches,  and  the  greatest 
transverse  (parietal)  diameter  is  about  5|  inches.  The  average  height  of  the 
skull  from  the  plane  of  the  foramen  magnum  to  the  vertex  is  about  5i  inches. 
The  average  capacity  of  the  well-formed  British  male  cranium  may  be  stated 
at  from  90  to  95  cubic  inches,  varying  in  extremes  from  about  70  to  120.  That 
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of  the  female  is  from  80  to  90  cubic  inches.  As  contrasting-  with  this  more 
developed  condition  may  be  mentioned  the  cranial  capacity  of  the  Australian, 
which  averag-es  from  70  to  80  cubic  inches,  and  not  unfrequently  falls  as  low  as 
65  cubic  inches.   (See  on  this  subject  the  further  details  under  Size  of  the  Brain.) 

Measurement  and  Classification  of  DijBferences. — The  estimation  of  differ- 
ences in  the  form  and  size  of  skulls  by  a  simple  and  accm-ate  method  is  not  easily 
accomplished,  and  their  suitable  arrangement  and  nomenclatm-e  is  still  more 
difficult. 

The  method  proposed  by  Camper,  in  which  the  degree  of  projection  of  the  face 
as  compared  with  the  cranium  is  measured  by  the  "  facial  angle,"  formed  by  the 
meeting  of  a  line  descending  from  the  most 
projecting  part  of  the  forehead  in  front  of 

the  upper  incisor  teeth  with  another  carried  Fig.  66. 

backwards  from  the  anterior  nasal  spine  at 
the  level  of  the  external  auditory  meatus, 
taili  to  take  cognizance  of  the  size  of  the 
cranium  and  many  important  features  of 
difference,  and  is  subject  to  various  sources 
of  fallacy  from  partial  variations  which  do 
not  affect  the  whole  character  of  the  skull. 

The  "  occipital "  angle  of  Daubenton, 
which  varies  with  the  direction  of  the  plane 
of  the  foramen  magnum  of  the  occii)ital 
bone,  is  mainly  an  indication  of  the  attitude 
of  the  head  in  relation  to  the  vertebral 
column.  In  man  this  plane  looks  down- 
wards and  forwards,  in  the  anthropoid  apes 
downwards  and  backwards,  aud  in  most  Fig.  66.  — Prognathous  Skull  of  a 
quadrupeds  nearly  directly  backwards,  so  Native  Australian  (Carpenter).  | 
as  in  them  to  bring-  the  basicranial  and  the 
vertebral  axis  almost  into  the  same  line. 

The  method  of  Blumenbach  by  the  "  norma  verticalis,"  or  perpendicular  view 
from  above,  when  combined  with  measurements,  gives  important  information  as 
to  the  size  and  form  of  the  cranium,  and  the  extent  to  which  the  zj'gomatic 
arches  and  jaws  project  beyond  or  are  concealed  by  the  cranial  walls,  and  when 
combined  with  the  lateral  and  front  vievv^s  of  the  head,  as  in  the  estimations  of 
Pritchard,  may  give  sufficiently  clear  views  of  the  fomi  of  the  cranium  and  face, 
their  more  or  less  oval  form,  and  the  degree  of  orthognathism  or  prognathism. 

The  more  recent  classification  of  skulls  by  Retzius,  in  which  cranial  form  and 
facial  relation  are  both  taken  into  account,  is  at  once  simple  and  comprehensive. 
In  this  system  all  those  skulls  in  which  the  transverse  diameter  of  the  cranium 
bears  to  the  longitudinal  the  proportion  of  80  per  cent,  or  above  it  are  ranked  as 
Brachycephalic,  wide  or  short  skulls,  and  those  in  which  the  proportion  is  lower 
than  80  per  cent,  are  placed  in  the  Dolichocephalic  group,  narrow  or  long  skulls  ; 
and  under  each  of  these  primary  divisions  is  established  a  subordinate  one 
founded  on  the  relation  of  the  face  to  the  cranium,  under  the  names  of  the 
crthognathous  and  prognathous  forms.  Thus,  the  usual  British  skull  and  that 
of  the  natives  of  Western  Europe  belong  to  the  crthognathous  dolichocephalic 
type  ;  the  African  negro  and  Australian  to  the  prognathous  dolichocephalic  ;  the 
Sclavonic  nations  are  examples  of  the  crthognathous  brachycephalic,  and  the 
Mongolians  of  the  prognathous  brachycephalic  type. 

For  an  approximate  determination  of  the  form  and  size  of  skulls  it  may  be 
sufficient  to  ascertain  the  principal  dimensions  by  external  measurements  in  the 
horizontal,  transverse  a*nd  vertical  diameters  of  the  cranium,  and  in  the  vertical 
and  transverse  diameters  of  the  face,  and  to  measure  the  capacity  of  the  cranium 
by  means  of  suitable  material  introduced  into  its  cavity :  and  it  vvill  add  greatly 
to  the  value  of  these  measurements  if  other  dimensions  are  ascertained  by  mea- 
surements between  different  fixed  points  of  the  skull. 

But  for  the  full  description  of  all  the  varieties  which  occur,  and  the  minuter 
appreciation  of  the  relations  of  the  several  parts,  a  more  elal^orate  system  of 
measurement  must  be  carried  out.    Considerable  attention  has  in  recent  times 
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been  g-iven  to  tliis  subject,  on  the  Continent  by  Caras,  V.  Baer,  R.  Wag-ner, 
Virchow,  Welclier,  Hnschke,  Lucas  and  others,  and  in  this  country  by  Busk, 
Huxley,  Cleland,  and  Barnard  Davies.  From  the  researches  of  these  authors  the 
general  conclusion  may  be  drawn,  that  external  measurements  alone  are  insuffi- 
cient to  supply  all  the  information  required  as  to  the  form  and  relations  of  the 
parts  of  the  skull,  and  that  it  is  necessary  to  combine  with  Uiem  numerous 
measurements  which  can  only  be  made  in  the  skull  opened  by  a  mesial  vei-tical' 
section.    The  observations  of  Virchow,  Huxley,  and  Cleland  have  also  shown  the; 


Fig.  67.  Fig.  6S. 


Fig.   67.  —  Skull  of  European  tending  towards  the    Brachycephalic  Form: 

(Carpenter).  ^ 

Fig.  68. — Strongly  Dolichocephalic  Skull  op  European  (Carpenter).  ^ 

importanca  which  is  to  be  attached  to  the  relations  of  the  basi-cranial  axis  as  a 
very  uniform  standard  of  reference  for  comparing  the  direction  and  dimensions  of 
other  parts.  Without  going-  into  farther  detail  here,  it  may  be  mentioned  that 
the  angle  formed  by  the  basicranial  axis  with  the  line  of  the  cribrethmoid  plate, 
the  ethmo-cranial "  angle  of  Huxley,  and  nearly  the  saddle-angle  "  of  Virchow, 
is  about  l-tO^  in  British  and  Western  European  skulls,  diminishing  in  the  highest 
forms,  and  opening  out  in  the  lower,  till  in  quadrupeds  the  two  lines  run  almost 
into  one ;  and  that  the  "  premaxillary  "  angle  of  Huxley,  between  the  anterior 
extremity  of  the  basicranial  axis  and  the  front  of  the  incisor  ridge  of  the  upper 
jaw,  gives  a  reliable  estimate  of  the  degree  of  facial  projection ;  varying  in  diffe- 
rent skulls  from  83°  to  110^.  so  that  the  angle  above  95°  is  indicative  of  progna- 
thism, below  it  of  orthognathism.  (On  the  foregoing  subject  consult,  in  addition 
to  the  works  of  Campsr,  Cuvier,  Bluraenbach,  Lawrence,  Carpenter,  and  other 
authors  quoted,  the  following  :  viz.,  Transl.  of  the  Memoir  of  Retzius  in  the  Brit, 
and  For.  Mad.  Chir.  Raview,  1860  ;  Owen,  in  Trans.  Zool.  Soc,  vol.  iv.,  1851  ; 
Busk's  papars  in  Trans.  Ethnol,  Soo.  Lond.,  vol.  i.,  1861,  and  Joum.  of  Anthrop. 
Inst.,  vol.  iii.  ;  Huxley's  Last.  ''Man's  Place  in  Nature,"  and  in  Joum.  of  Anat. 
and  Physiol.,  vols.  i.  and  ii.  ;  Thurnam  and  Davies,  "  Crania  Britannica,"  and 
Davies.  Thesaurus  Craniorum,"  1867  ;  Cleland's  Memoir  in  Philos.  Trans.,  1869  ; 
as  also  Virchow,  in  his  work  on  the  "  Development  of  the  Cranial  Basis,"  1857,  and 
in  Germ.  Quart.  Mag.,  Nov.  1871  ;  Huschke,  Schadel,  Him,  and  Seele,  &c.,  1854; 
and  Luoaa,  Zur  Morphol.  der  Rassen schadel,  1861-6i.) 

IV.  Irreg-ularities  of  Form. — The  most  frequent  irregularity  in  the  form  of  the 
skull  is  want  of  symmetry.  This  sometimes  occurs  in  a  marked  degree,  and  there 
is  probably  no  skull  perfectly  sjonmetrical.  The  condition  which  has  been  ob- 
served to  co-exist  most  frequently  with  irregular  forms  of  skull  is  st/nostosis,  or 
premature  obliteration  of  certain  of  the  sutui'es.  The  cranial  bones  increase  in 
size  principally  at  their  margins  ;  and  when  a  suture  is  prematurely  obliterated 
the  growth  of  the  skull  in  the  direction  at  right  angles  to  the  line  of  sutm^e  may 
be  supposed  to  be  checked,  and  increased  growth  in  other  directions  may  take 
place  to  supply  the  defect :  but  this  condition  is  not  constant  (see  Huxley, 
h3.    cif.  ;  Virchow,     Gesammelte  Abhandlungen,"  1856 :  J.  Barnard  Davies, 
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^'  On  Synostotic  Crania,"  1<S65  ;  W.  Turner,  "  On  Cranial  Deformities,"  in  IsTat. 
Hist.  Eeyiew,  186-1.)  Another  series  of  irreg-ular  forms  of  skull  is  that  produced 
by  pressure  artificially  applied  in  early  life,  and  is  best  exemplified  from  among 
those  American  tribes  who  compress  the  heads  of  their  children  by  means  of  an 
apparatus  of  boards  and  bandages  :  it  is  also  illustrated  in  a  slighter  degree  l}y 
individual  instances  in  which  undue  pressure  has  been  employed  unintentionally, 
(G-osse,  "  Essai  sur  les  Deformations  artificielles  du  Crane,"  1855.)  Posthumous 
distortions  likewise  occur  in  long-buried  skulls,  subjected  to  the  combined 
influence  of  pressure  and  moistui-e.    (Wilson,  "  Prehistoric  Annals  of  Scotland.") 


IV.— BOMES  OF  THE  UPPEB  LIMB. 

The  upper  limb  consists  of  tlie  shoulder,  the  arm,  hracldum,  the 
forearm,  antWrachium,  and  the  hand,  maniis.  The  bones  of  the 
shoulder  are  the  scapula  and  clavicle,  which  together  form  the  pectoral 
arch  or  shoulder  girdle ;  in  the  arm  is  the  humerus  ;  in  the  forearm 
are  the  radius  and  ulna ;  and  in  the  hand  three  groups  of  bones,  the 
carpus,  metacarpus,  and  digital  phalanges. 

SCAPULA. 

This  bone  is  placed  upon  the  upper  and  back  part  of  the  thorax, 
occupies  the  space  from  the  second  to  the  seventh  rib,  and  forms  the 
posterior  part  of  the  shoulder-girdle.  It  is  not  attached  directly  to 
the  trunk,  but  is  articulated  with  the  outer  end  of  the  clavicle,  and 
from  it  is  suspended  the  humerus  in  the  shoulder- joint. 

It  is  an  irregular  flat  bone  of  a  triangular  form,  its  surfaces  are 
anterior  and  posterior,  its  borders  superior,  internal,  and  external,  and 
its  angles  superior,  inferior,  and  external. 

The  anierior  surface  presents  a  shallow^  concavity,  the  fossa  suiscapu- 
Juris  or  venter,  occupied  by  the  subscapularis  muscle,  and  marked  by 
regular  prominent  lines  converging  upwards  and  outwards,  which  give 
attachment  to  the  tendinous  intersections  of  that  muscle.  Separated 
from  this  concavity,  there  are  several  smaller  flat  spaces ;  one  is  a 
triangular  surface  in  front  of  the  superior  angle,  another  is  a  smaller 
surface  at  the  inferior  angle,  and  these,  together  with  a  rough  line 
running  close  to  the  posterior  border  and  uniting  them,  give  attach- 
ment to  the  serratus  magnus  muscle. 

The  posterior  surface  or  dorsum  is  divided  by  the  spine  into  two 
unequal  parts,  the  superior  and  smaller  of  which  is  called  fossa  supra- 
spinata,  the  inferior  fossa  infraspinata.  The  supraspinous  fossa  is 
occupied  by  the  supraspinatus  muscle.  The  infraspinous  fossa,  much 
larger  than  the  preceding,  presents  in  the  middle  a  convexity  cor- 
responding to  the  concavity  of  the  venter,  and  outside  this  a  con- 
cavity bounded  by  the  prominent  external  border.  It  is  marked  near 
the  inner  border  by  short  lines,  corresponding  to  tendinous  septa  of  the 
infraspinatus  muscle,  and  is  occupied  by  that  muscle  in  the  greater 
part  of  its  extent.  Adjacent  to  the  external  border,  in  its  middle  third, 
is  a  narrow  interval  giving  attachment  to  the  teres  minor  muscle  ;  and 
beneath  this,  extending  over  the  inferior  angle,  is  a  raised  oval  surface, 
from  which  the  teres  major  arises.  These  spaces  are  separated  from 
that  of  the  infraspinatus  muscle  by  a  rough  line,  which  gives  attach- 
ment to  an  aponeurotic  septum. 
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The  spine  of  the  scapula  is  a  massive  plate  of  bone  projecting  back- 
wards from  the  dorsmn,  and  curving  slightly  upwards.  It  extends 
outwards  and  a  little  upwards  from  the  internal  border  near  its  upper 


Fig.  69  a.  Fig.  69  b. 


1,  glenoid  liead  ;  2,  superior  angle  ;  3,  inferior  angle  ;  4,  spine  ;  4,  at  the  base, 
triangular  smooth  surface  of  the  spine  ;  5,  acromion  ;  6,  coracoid  process  ;  7,  supra- 
spinous fossa  :  7',  infraspinous  fossa ;  1  to  2,  superior  border  ;  2  to  3,  posterit)r  border 
or  base  ;  1  to  3,  external  or  inferior  border  ;  10,  is  opposite  the  oval  surface  of  origin  of 
the  teres  major  muscle  ;  11,  the  oblique  groove  where  the  teres  minor  muscle  rises  ;  12, 
the  rough  ridge  where  the  long  head  of  the  triceps  rises  ;  13,  supra-scapular  notch  ;  14, 
is  below  the  great  scapular  notch. 

Fig.  69  J). — Right  Scapula  from  before.    (A.  T.)  ^ 

1,  5,  6,  and  13,  as  in  fig.  69  ;  5'  articular  facet  on  the  acromion  for  the  clavicle  ; 
8,  subscapular  fossa  ;  9,  long,  narrow  surface,  and  9',  triangular  rough  surface,  separated 
from  the  subscapular  fossa  and  giving  attachment  to  the  upper  and  lower  parts  of  the 
serratus  magnus  muscle. 

fourth,  towards  the  middle  of  the  neck  of  the  scapula,  and  becoming 
gradually  elevated  towards  its  external  extremity,  it  turns  forwards  and 
is  continued  into  the  acromion  process.  The  upper  and  lower  sur- 
faces are  smooth,  concave,  of  a  triangular  form,  and  form  part  respec- 
tively of  the  supra-spinous  and  infra-spinous  fossae.  It  presents  two 
unattached  borders,  the  most  prominent  of  which  is  subcutaneous  and 
arises  from  the  internal  border  of  the  bone  by  a  smooth,  flat,  triangular 
surface,  over  wdiich  the  tendon  of  the  inferior  part  of  the  trapezius 
muscle  glides,  as  it  passes  to  be  inserted  into  a  rough  thickening 
beyond.  In  the  rest  of  its  extent  this  border  is  rough,  broad,  and 
serpentine,  giving  attachment  by  its  superior  margin  to  the  trapezius, 
and  by  its  inferior  to  the  deltoid  muscle.  The  anterior  or  external 
border,  short,  smooth,  and  concave,  arises  near  the  neck  of  the  scapula, 
and  is  continuous  with  the  under  surface  of  the  acromion,  surrounding 
thus  the  great  scapular  notch  between  the  spine  and  the  neck  of  the 
bone. 
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The  acromion  process,  projecting  outwards  and  forwards  from  the 
extremity  of  the  spine  over  the  glenoid  cavity,  forms  the  summit  of 
the  shoulder.  It  is  an  expanded  process,  compressed  from  above  down- 
wards. Its  superior  surface,  rough  and  subcutaneous,  is  continuous 
with  the  prominent  border  of  the  spine  ;  its  inferior  surface,  smooth 
and  concave,  is  continuous  with  the  superior  surface  and  external 
border  of  the  spine.  On  its  internal  border  anteriorly  is  a  narrow 
oval  surface  for  articulation  with  the  clavicle. 

The  glenoid  cav'ti  is  a  slightly  concave  surface,  looking  outwards 
and  forwards.  It  i ;  pyriform  in  shape,  with  the  narrow  end  upper- 
most, and  gently  incurved  in  front.  Its  rim  is  flattened,  and  in  the 
recent  state,  it-"  is  covered  by  a  fibrous  band,  the  glenoid  ligament, 
which  deepens  its  concavity  ;  at  its  upper  extremity  is  a  slight  rough- 
ness, marking  the  attachment  of  the  long  head  of  the  biceps  muscle. 

The  neck,  supporting  the  glenoid  cavity,  is  most  distinct  posteriorly, 
where  it  forms  with  the  spine  the  great  scapular  notch  or  groove,  leading 
from  the  supraspinous  to  the  infraspinous  fossa.  The  line  of  the  neck, 
as  described  by  anatomists,  passes  superiorly  between  the  glenoid 
cavity  and  the  coracoid  process,  but  that  of  the  part  described  as  neck 
by  surgeons  passes  internal  to  the  coracoid  process. 

The  coracoid  process,  thick,  strong,  and  hook-like,  rises  for  a  short 
distance  almost  vertically  from  the  superior  border  of  the  bone,  above 
the  glenoid  cavity,  and  then  bending  at  a  right  angle,  is  directed 
forwards  and  outwards.  Its  superior  surface,  towards  the  base,  is 
rough  and  uneven,  giving  origin  to  the  coraco-clavicular  ligaments  ; 
on  its  outer  border  is  attached  the  coraco-acromial  ligament,  at  its 
extremity  the  coraco-brachialis  muscle  and  short  head  of  the  biceps, 
and  on  the  inner  edge  the  pectoralis  minor. 

The  horders  or  coster  of  the  scapula  are  three  in  number.  The 
superior  border  is  the  shortest ;  it  extends  from  the  superior  angle 
outwards  and  downwards  to  the  coracoid  process,  at  the  base  of  Avhich 
it  presents  a  rounded  siiprasccqnilar  notch,  which  is  converted  into  a 
foramen  by  a  ligament  or  occasionally  by  a  spiculum  of  bone,  and  is 
traversed  by  the  suprascapular  nerve.  The  external,  axillary,  or  wferior 
border  presents  at  its  upper  part,  beneath  the  glenoid  cavity,  a  rough 
ridge,  above  an  inch  long,  to  which  the  long  head  of  the  triceps  muscle 
is  attached  :  below  this  there  is  usually  a  slight  groove,  where  the 
dorsal  branch  of  the  subscapular  artery  passes  backwards  :  and  at  its  lower 
extremity  the  border  is  thick,  and  rounded  over  into  the  space  from 
which  the  teres  major  muscle  arises.  The  internal  or  posterior  border, 
called  also  the  base,  is  the  longest  of  the  three,  and  is  divisible  into 
three  parts,  viz.,  a  short  one  opposite  the  triangular  surface  of  origin 
of  the  prominent  border  of  the  spine,  and  the  portions  above  and  below 
that  space,  both  of  which  incline  outwards  as  they  recede  from  the 
spine.  The  upper  part  gives  attachment  to  the  levator  anguli  scapuloe 
muscle,  the  middle  to  the  rhomboideus  minor,  and  the  lower  to  the 
rhomboideus  major  muscle. 

Texture. — The  triangular  part  of  the  scapula  is  in  great  part  thin 
and  translucent,  and  contains  little  cancellated  tissue.  The  neck,  the 
coracoid  and  acromion  processes,  the  prominent  border  of  the  spine, 
and  the  part  near  the  inferior  angle,  derive  their  greater  thickness  and 
strength  from  increased  thickness  of  the  compact  bony  substance  in 
some  parts,  and  from  cancellated  tissue  in  others.    X  vascular  foramen 
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usually  pierces  the  inferior  surface  of  tiie  spine,  and  others  are  to  be 
lound  on  the  anterior  surface  of  the  bone,  near  the  neck. 

THE  CLAVICLE. 

The  clavicle  or  collar-bone  extends  transversely  outwards,  with  an 
inclination  backwards,  from  the  summit  of  the  sternum  to  the  acro- 
mion process  of  the  scapula,  and  connects  the  upper  limb  with  the 
trunk. 

It  is  curved  somewhat  like  an  italic  / :  the  convexity  of  the  internal 
curve  is  directed  forwards,  and  extends  over  two-thirds  of  the  length 
of  the  bone  ;  that  of  the  outer  curve  looks  backwards,  and  is  most 
marked  near  the  outer  fourth  of  the  bone. 

The  clavicle,  towards  its  scapular  end,  is  compressed  and  broad  from 
above  downwards,  but  in  the  extent  of  its  inner  curve  it  is  more  or 
less  prismatic  or  cylindrical.  In  its  description,  four  surfaces  of  the 
shaft  may  be  distinguished,  together  with  the  two  extremities. 

Fig.  70.  -Tpib  Right  Cla- 
vicle.   (A.  T.)  i  *• 

A,  from  above ;  B,  from 
below. 

1,  sternal  end ;  2,  acromial 
end  ;  2',  small  facet  for  arti- 
culation with  the  acromion  ; 
3,  groove  on  the  lower 
surface  for  the  subclavius 
muscle  ;  4,  rough  elevation 
at  the  i^lace  of  attachment 
of  the  coraco-clavicular  liga- 
ments ;  5,  rough  depression 
at  the  place  of  attachment 
of  the  costo-clavicular  or  rhomboid  ligament  ;  6,  in  front,  the  mark  of  the  attachment  of 
the  pectoralis  major  ;  7,  that  of  the  deltoid  muscle. 

The  superior  surface  is  broadest  in  its  outer  part ;  it  is  principally 
subcutaneous,  but  near  the  inner  extremity  presents  a  slight  roughness, 
marking  the  clavicular  attachment  of  the  sterno-cleido-mastoid  muscle. 
The  anterior  surface  opposite  the  outer  curve  is  a  mere  rough  border, 
from  which  the  deltoid  muscle  takes  origin,  but  in  the  inner  half  of  its 
extent  is  broadened  out  into  an  uneven  space  more  or  less  distinctly 
separated  from  the  inferior  surface,  and  giving  attachment  to  the 
pectoralis  major  muscle.  The  ^^osfmbr  67^r/<r^f/?  is  broadest  at  the  inner 
extremity,  and  smooth  in  the  whole  extent  of  the  internal  curvature  ; 
but  towards  its  outer  extremity  it  forms  a  narrow  rough  border  which 
separates  it  from  the  superior  surface,  and  gives  attachment  to  the 
trapezius  muscle.  On  the  inferior  surface  an  elongated  roughness  near 
the  scapular  extremity  marks  the  attachment  of  the  coraco-clavicular 
ligaments;  extending  inwards  from  this,  over  the  middle  third  of  the 
bone,  is  a  groove  in  Avhich  the  subclavius  muscle  is  inserted  ;  and  near 
the  sternal  end  is  a  smaller  rough  depression,  to  which  the  costo- 
clavicular ligament  is  attached.  On  this  surface  also  is  found  the  open- 
ing of  a  small  nutritious  foramen. 

The  sternal  end  is  the  thickest  part  of  the  clavicle.  It  presents  a 
-somewhat  triangular  concavo-convex  surface,  with  its  most  prominent 


Fig.  70. 


THE  HUMERUS. 


85 


angle  directed  downwards  and  backwards.  The  scapular  end  is  broad 
and  flat,  and  articulates  by  a  small  oval  surface  with  the  acromion. 

Texture. — The  interior  of  the  clavicle  contains  coarse  cancellated 
tissue  in  its  whole  extent.  Towards  the  middle  of  the  shaft  the  spaces 
widen  out,  and  unite  so  as  to  form  an  irregular  medullary  cavity. 

THE  HUMEEUS. 

The  humerus  or  arm-bone  extends  from  the  scapula  to  the  bones  of 
the  forearm,  with  both  of  which  it  is  articulated.    It  hangs  nearly 
vertically  from  the  shoulder,  with  an  inclina- 
tion inwards  towards  the  lower  end.     It  is  Fig-  "J"!, 
divisible  into  a  superior  extremity,  including 
the  head,  neck,  and  greater  and  smaller  tuber- 
osities ;  the  shaft  ;  and  the  inferior  extremity, 
including  the  external  and  internal  condylar 
eminences,  and  the  inferior  articular  surface. 
In  general  form    it   is  subcylindrical  and 
slightly  twisted. 

Fig,  71. — Right  Humeeus  from  before.    (A.  T.)  ^ 

1,  the  articular  head  ;  2,  lesser  tuberosity  ;  3,  greater 
tuberosity  ;  4,  neck  ;  5,  bicipital  groove  ;  6,  inner  bicipital 
lirlge,  and  mark  of  the  attachment  of  the  latissimus  dorsi 
and  teres  major  muscles  ;  7,  outer  bicipital  ridge,  and  rough 
surface  of  insertion  of  the  pectoralis  major,  running  down 
into  7',  the  triangular  mark  of  the  insertion  of  the  deltoid  ; 
8,  spiral  groove  ;  9,  inner  ridge  of  the  humerus ;  10, 
trochlear  articular  surface  ;  11,  capitellum,  or  radial 
condyle  ;  12,  epitrochlear  or  internal  condylar  eminence  ; 
13,  capitellar  or  external  condylar  eminence  ;  11,  coronoid 
depression  or  fossa. 

The  superior  extremity  is  the  thickest  part  of 
the  bone.  The  head  is  a  large  hemispherical 
articular  elevation,  directed  inwards,  upwards, 
and  somewhat  backwards.  The  neck  as  de- 
scribed by  anatomists,  is  the  ring  of  bone  which 
supports  the  head  ;  inferiorly,  it  passes  into 
the  shaft  ;  superiorly,  it  is  a  mere  groove  be- 
tween the  head  and  the  great  tuberosity.  The 
great  tulerosity  is  a  thick  projection,  continued 
upwards  from  the  external  part  of  the  shaft, 
and  reaching  nearly  to  the  level  of  the  upper 
margin  of  the  head ;  it  is  surmounted  by 
three  flat  surfaces,  the  uppermost  of  which 
gives  attachment  to  the  supraspi'natus  muscle, 
the  lowest  to  tlie  teres  minor,  and  the  inter- 
mediate one  to  the  infraspinatus  muscle. 
Separated  from  the  great  tuberosity  by  the 
commencement  of  the  bicipital  groove,  the 
small  tuberosity^  rounded  and  prominent,  looks  directly  forwards  and 
gives  attachment  to  the  subscapularis  muscle. 

.  The  shaft  or  Imly^  thick  and  cylindrical  superiorly,  becomes  expanded 
transversely,  and  somewhat  three-sided  inferiorly.    It  is  divided  into 
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anterior  and  posterior  faces  by  lateral  lines,  slightly  marked  in  the 
upper  and  middle  parts,  but  more  prominent  in  the  lower,  where  they 
pass  into  the  condylar  ridges.    Superiorly  on  its  anterior  aspect  is  th? 

bicipital  groove,  so  named  from  lodging  the  long 
Fig-  72.  tendon  of  the  biceps  muscle  :  this  groove,  com- 

mencing between  the  tuberosities,  descends  with 
an  inclination  inwards,  and  is  bounded  by  two 
rough  ridges,  the  external  and  most  prominent  of 
which  gives  attachment  to  the  pectoralis  major 
muscle,  the  internal  to  the  latissimus  dorsi  and 
teres  major.  Towards  the  middle  of  the  shaft,  on 
the  inner  lateral  line,  is  a  rough  linear  mark  where 
the  coraco-brachialis  muscle  is  inserted,  and  lower 
down  there  is  a  medullary  foramen  directed  down- 
wards into  the  interior  of  the  bone.  On  the  external 
part  of  the  shaft,  near  its  middle,  in  a  line  ante- 
riorly with  the  external  bicipital  ridge,  is  a  large, 
rough,  and  uneven  surface,  of  a4;riangular  shape, 
the  imj)ression  of  tJie  deltoid  muscle.  Below  this 
the  external  bicipital  ridge  is  continued  into  a 
smooth  elevation  which,  descending  on  the  front 
of  the  shaft  to  the  inferior  extremity,  separates  an 
external  from  an  internal  surface,  w^hile  at  the  sides 
two  sharp  edges,  the  external  and  internal  condylar 
ridges  spring  from  the  eminences  of  the  same  name 
and  ascend  for  som.e  distance,  separating  the 
anterior  from  the  flat  posterior  surface.  About 
the  middle  of  the  shaft  externally,  a  broad  depres- 
sion, the  spiral  groove,  winds  downwards  and  for- 
wards, limited  above  by  the  deltoid  impression  and 
below  by  the  external  condylar  ridge,  and  lodges 
the  musculo-spiral  nerve  and  the  accompanying 
artery. 

Fig.  72. — Right  Humerus  from  behind.    (A.  T.)  ^ 

1,  3,  8,  &  10,  the  same  as  in  Fig.  71  ;  15,  is  placed  above 
the  olecranon  fossa. 

The  inferior  extremity  is  much  enlarged  later- 
ally, flattened  from  before  backwards,  and  is  curved 
slightly  forwards.  Projecting  on  either  side 
are  the  external  and  internal  condylar  eminences  (the 
condyles  of  most  authors,  eimondyle  and  epitroclilea  of  Chaussier),  the  in- 
ternal of  which  is  much  more  prominent  than  the  external,  and  is  slightly 
inclined  backwards.  The  inferior  articular  surface  is  divided  by  a  ridge 
into  two  parts.  The  external  part,  articulated  with  the  radius,  con- 
sists of  a  rounded  eminence  directed  forwards,  called  the  capitellimiy 
and  a  groove  internal  to  it ;  it  does  not  extend  to  the  posterior  sur- 
face. The  internal  part,  the  trochlea,  articulates  with  the  ulna,  and 
extends  completely  round  from  the  anterior  to  the  posterior  surface 
of  the  bone  ;  it  is  grooved  down  the  middle  like  the  surface  of  a 
jDulley,  and  is  somew^hat  broader  behind  than  in  front ;  anteriorly,  its 
margins  are  inclined  downwards  and  inwards  ;  posteriorly,  upwards 
and  outwards,  and  so  that,  seen  from  behind,  it  lies  in  the  middle  part 


THE  EADIUS. 


87 


of  the  bone.  Anteriorly,  the  internal  margin  of  the  trochlea  is  the 
most  prominent,  and  widens  below  into  a  convexity  parallel  to  the 
groove  ;  posteriorly,  the  external  margin  is  most  prominent.  Above 
the  trochlea  posteriorly  is  a  large  and  deep  pit,  the  olecranon  fossa, 
which  receives  the  olecranon  process  of  the  ulna  in  extension  of  the 
forearm ;  and  above  it  anteriorly,  separated  from  the  olecranon  fossa 
only  by  a  thin  lamina  of  bone,  is  the  much  smaller  coronoid  fossa, 
which  receives  the  coronoid  process  in  flexion.  Above  the  capitellum 
is  a  shallow  depression,  into  which  the  head  of  the  radius  is  pressed 
in  complete  flexion. 

Yarietk'-'^. — A  small  hook-like  process,  with  its  point  directed  downwards ,  is 
not  unfrequently  found  in  front  of  the  internal  condylar  ridge,  the  sujn'acon- 
dj/loid  proec'S.i.  From  its  extremity,  a  fibrous  band,  giving-  origin  to  the  pronator 
radii  teres  muscle,  passes  to  the  internal  condylar  eminence,  and  through  the 
arch  thus  formed  passes  the  median  nerve,  accompanied  frequently  by  the  brachial 
artery,  or  by  a  large  branch  rising  from  it.  This  process  represents  a  portion  of 
the  bone  completing  a  foramen  in  carnivorous  animals.  (See  Struthers,  Edin. 
Med.  Joum..  1848  ;  Gruber,  "  Canalis  supracondyloideus  humeri,"  Mem.  de  I'Acad. 
Imp.  de  St.  Petersburg,  1859,  p.  .57.)  The  thin  plate  between  the  olecranon  and 
coronoid  f ossoe  is  sometimes  perforated. 

THE  RADIUS.* 

The  radius  is  the  external  of  the  two  bones  of  the  forearm,  and 
extends  from  the  humerus  to  the  carpus.  It  articulates  with  the 
humerus,  the  ulna,  the  scaphoid,  and  the  semilunar  bones. 

The  head,  or  superior  extremity,  is  disc-shaped,  with  a  smooth  ver- 
tical margin.  It  presents  on  its  summit  a  depression,  which  articulates 
"with  the  capitellum  of  the  humerus,  and  is  surrounded  by  a  convex 
part,  broadest  internally  where  it  glides  upon  the  groove  internal  to 
the  capitellum.  The  smooth,  short,  cylindrical  surface  of  the  vertical 
margiu,  likewise  broadest  internally,  rolls  in  the  small  sigmoid  cavity 
of  the  ulna,  and  within  the  orbicular  hgament.  The  head  is  supported 
on  a  constricted  portion,  named  the  neck. 

The  shaft  or  body  is  slightly  curved,  with  the  convexity  directed 
outwards  and  backw^ards.  On  its  internal  aspect  superiorly,  where  it 
is  continuous  with  the  neck,  is  the  licipital  iuberositu,  to  the  posterior 
border  of  which  is  attached  the  tendon  of  the  biceps  muscle.  Below 
the  bicipital  tuberosity  the  shaft  presents  three  sides,  the  external  of 
which  is  rounded  into  the  others  by  smooth  convex  margins,  while  the 
anterior  and  posterior  surfaces  are  separated  by  an  acute  internal 
margin,  which  gives  attachment  to  the  interosseous  ligament.  The 
external  surface  is  convex  transversely  as  well  as  longitudinally  ;  it  is 
marked  near  the  middle  by  an  oval  rough  part,  about  one  inch  and  a 
half  long,  which  gives  insertion  to  the  pronator  radii  teres.  The 
anterior  surface  is  marked  in  its  upper  part  by  an  oblique  ridge,  below 
which  is  a  shallow  longitudinal  groove  for  the  flexor  longus  poUicis  ; 
inferiorly  it  is  expanded,  and  presents  a  flat  impression  corresponding 
with  the  pronator  quadratus  ;  and  above  the  middle  is  the  foramen  for 
the  medullary  vessels,  directed  upwards  into  the  bone.  The  jmstcrior 
surface  presents  slight  oblique  impressions  of  the  extensor  muscles  of 
the  thumb. 

The  loiuer  extremity  of  the  radius,  broad  and  thick,  and  somewhat 

*  In  anatomical  description  tlie  forearm  is  supposed  to  be  placed  in  supination,  with 
the  thumb  directed  outwards  and  the  palm  of  the  hand  looking  forwards. 
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quadrilateral,  presents  inferiorly  a  large  surface,  which  articulates  with 
the  carpus,  and  internally  a  small  one,  which  articulates  with  the  ulna. 
The  carpal  articular  surface,  slightly  concave,  is  divided  by  a  line  into 
a  quadrilateral  internal  part,  which  articulates  with  the  semilunar  bone, 
and  a  triangular  external  part,  which  articulates  with  the  scaphoid 
bone.  The  ulnar  articular  surface  is  placed  at  a  right  angle  with  the 
inferior  surface  ;  it  is  concave  from  before  backwards,  forming  a  semi- 
hmar  cavity^  in  which  the  rounded  lower  end  of  the  ulna  plays.  At 
the  external  angle  of  the  inferior  surface  a  part  projecting  downwards, 
called  the  styloid  process,  gives  attachment  to  the  external  lateral  liga- 
ment of  the  wrist  joint,  while  the  anterior  and  posterior  margins  are 
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Fig.  73. — Right  Radius  from  before. 

Fig.  74. — Right  Radius  from  behind.  (A.  T.)  i 

1,  head,  showing  the  hollow  above  for  the  humerus, 
and  the  vertical  surface  surrounding  it  for  the  ulnar 
articulation  ;  2,  the  neck  ;  3,  the  tubercle  ;  4,  is 
opposite  to  the  oblique  line  :  5,  interosseous  ridge  ; 
the  shaded  part  near  5  marks  tl^  slight  hollow  in 
which  the  flexor  longus  pollicis  muscle  lies  ;  6,  car- 
pal articular  surface  ;  7,  styloid  jDrocess  ;  8,  the 
articular  hollow  for  the  lower  end  of  the  ulna  ;  9, 
mark  of  the  attachment  of  the  pronator  radii  teres  ; 
10  and  11,  oblique  impressions  of  the  extensor 
longus  digitorum  and  extensor  ossis  metacarpi 
pollicis  ;  between  7  and  8,  dorsal  grooves  for  the 
tendons  of  the  extensor  muscles. 


likewise  rough  and  prominent  for  other 
ligaments.  On  its  external  posterior  as- 
pects the  inferior  extremity  of  the  radius 
is  marked  by  grooves,  which  transmit  the 
extensor  tendons.  Thus,  on  the  external 
border,  is  a  flat  groove  directed  down- 
.wards  and  forwards,  which  lodges  the 
extensor  ossis  metacarpi  and  extensor 
primi  internodii  pollicis  ;  and  on  the 
posterior  surface  are  three  grooves,  the 
middle  one  of  which,  oblique  and  nar- 
row, and  with  prominent  borders,  lodges 
the  extensor  secundi  internodii  pollicis  ; 
wdiile  of  the  two  others,  which  are  broad 
and  shallow,  the  external,  subdivided  Irj 
'  a  slight  mark,  gives  passage  to  the  ex- 

tensores  carpi  radiales  longior  and  bre- 
vier, and  the  internal  transmits  the  extensor  communis  digitorum  and 
extensor  indicis. 


THE  ULNA. 

The  ulna  is  the  internal  of  the  two  bones  of  the  forearm.  It  is 
longer  than  the  radius  by  the  extent  of  the  olecranon  process.  It  is 
inclined  downwards  and  outwards  from  the  humerus  in  such  a  direc- 
tion that  a  straight  line  passing  from  the  great  tuberosity  of  the 
humerus  downwards  through  the  capitellum  would  touch  the  lower 
end  of  the  ulna. 

The  ulna  articulates  with  the  humerus  and  the  radius  :  in  the 
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natural  skeleton  it  is  not  in  contact  with  the  carpal  bones,  being  sepa- 
rated from  the  cuneiform  bone  by  an  interarticular  fibro-cartilage. 

The  superior  extremity  is  of  large  size,  and  presents  for  articulation 
with  the  humerus  a  large  articular  surface,  the  great  sigmoid  caviiy, 
wdiich  looks  forwards  and  is  bounded  in  its  posterior  and  upper  part  by 
the  olecranon,  a  thick  process  continued  upwards  from  the  shaft,  and 
in  its  lower  part  by  the  coronoid  process,  wdiich  projects  forwards. 
The  great  sigmoid  cavity  is  concave  from  above  downwards,  and  is 
convex  from  side  to  side,  being  traversed  by  a  vertical  ridge.  The  part 
external  to  this  ridge  is  broad  and  convex  above,  while  the  part  internal 
to  the  ridge  is  broad  and  concave  below  :  a  slight  constriction,  and 


Fig.  75.         Fig.  76. 


Fig.  75. — Right  Ulxa  from  before. 

Fig.  76. — Right  Ulna  from  behind.  (A.  T.)  g 

1,  point  or  beak  of  the  olecranon ;  2,  tuberosity  of 
the  olecranon  ;  3,  end  of  the  coronoid  process  ;  4, 
great  sigmoid  articular  surface  ;  5,  lesser  sigmoid 
cavity,  and  below  it  the  sui-face  for  the  supinator 
brevis  muscle  ;  6,  interosseous  ridge  ;  7,  lower 
extremity  or  head  ;  8,  styloid  process  ;  9,  rough 
surface  of  insertion  of  the  brachialis  anticus 
muscle  ;  below  10,  the  oblique  line  marking  the 
attachment  of  the  pronator  quadratus  muscle  ;  11, 
triangular  surface  for  the  anconeus  muscle  ;  12, 
upper  part  of  the  posterior  border,  to  the  right  of 
which  the  depressions  tor  the  long  extensor  muscles 
of  the  fingers  occupy  the  posterior  surface. 


sometimes  a  notch  of  division  occurs 
across  the  middle  of  the  cavity.  Con- 
tinuous with  the  great  is  the  small  sig- 
moid cavity,  a  small  articular  surface  on 
the  outer  side  of  the  base  of  the  coronoid 
process,  slightly  concave  from  before  back- 
wards, and  articulating  with  the  cylin- 
drical part  of  the  head  of  the  radius. 
Superiorly  the  olecranon  is  broad  and  un- 
even, terminating  in  front  in  an  acute 
process  or  beak,  which  overhangs  the 
great  sigmoid  cavity,  and  which  in  exten- 
sion of  the  elbow  passes  into  the  olecranon 
fossa  of  the  humerus,  and  behind  in  a 
rectangular  prominence  or  tuberosity, 
which  forms  the  point  of  the  elbow,  and 
gives  attachment  to  the  triceps  extensor  muscle.  The  posterior  surface 
of  the  olecranon  is  subcutaneous  and  conti.nuous  with  the  posterior 
margin  of  the  shaft  of  the  ulna.  The  extremity  of  the  coronoid  process 
is  sharp  and  prominent,  and  is  received  during  flexion  into  the 
coronoid  fossa  of  the  humerus  its  superior  surface  forms  part  of  the 
surface  of  the  great  sigmoid  cavity  ;  the  inferior  smface  rises  gra- 
dually from  the  anterior  surface  of  the  bone,  and  is  covered  by  a  large 
triangular  roughness  which  gives  insertion  to  the  brachialis  anticus 
muscle. 

The  lodg  or  shaft  in  the  upper  three-fourths  of  its  extent  is  three- 
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sided,  and  presents  a  slight  curve  with  the  convexity  backwards,  but 
near  the  lower  extremity  it  is  slender,  straight  and  cylindrical.  The 
anterior  surface  is  grooved  in  the  upper  half,  where  the  flexor  profundus 
muscle  takes  origin  ;  and  at  its  lower  end  has  an  oblique  line  to  which 
the  pronator  quadratus  is  attached.  Placed  near  the  upper  third  is  a 
foramen  for  yessels,  directed  upwards  into  the  medullary  cavity.  The 
internal  surface  is  smooth,  and  somewhat  depressed  superiorly  on  the 
side  of  the  olecranon,  where  it  gives  attachment  to  the  flexor  profundus 
muscle,  while  inferiorly  it  is  subcutaneous.  iiosterior  surface,  more 
uneven,  looks  outwards  and  backwards  ;  an  oblique  ridge  descending 
from  behind  the  small  sigmoid  cavity,  limits  superiorly  a  triaugular 
area,  which  extends  over  the  outer  side  of  the  olecranon  and  gives 
attachment  to  the  anconeus  muscle  ;  immediately  below  the  small 
sigmoid  cavity  is  a  short  space  looking  directly  outwards,  to  which 
the  supinator  brevis  is  attached  :  while  the  remaining  and  largest  part 
of  this  surface  is  slightly  impressed  by  the  extensor  muscles.  Of  the 
three  margins,  the  anterior  and  posterior  are  rounded,  and  for  the  most 
part  smooth  ;  the  external  is  sharp,  and  gives  attachment  to  the  inter- 
osseous ligament. 

The  inferior  extremif)j  presents  a  rounded  articular  head  ;  and  on  the 
internal  aspect  of  the  head  a  short  cyhndrical  projection,  the  styloid 
process,  which  descends  in  a  line  with  the  inner  and  posterior  surface  of 
the  shaft,  and  gives  attachment  to  the  internal  lateral  ligament  of  the 
wrist  joint.  The  head  presents  two  aspects,  of  w^hich  one,  flattened 
and  circular  in  form,  looks  towards  the  wrist  joint ;  whilst  the  other, 
narrow  and  cylindrical,  looks  outwards,  and  is  received  into  the  semi- 
lunar cavity  in  the  contiguous  border  of  the  radius.  The  head  and  the 
styloid  process  are  separated  posteriorly  by  a  groove,  which  is  traversed 
by  the  tendon  of  the  extensor  carpi  ulnaris  ;  and  inferiorly  by  a  de- 
pression, into  which  the  triangular  fibro-cartilage  which  intervenes 
between  the  ulna  and  the  carpus  is  inserted. 

THE  CABPUS. 

The  carpus  is  composed  of  eight  short  bones,  whica  are  disposed  in 

Fig.  77.  Fig,  77. — Semi-diagrammatio  View  of 

THE  Eight  Carpus  and  Part  of  the 
Metacarpal  Bones,  from  before,  the 
Carpal  Bones  being  slightly  separated 
to  show  the  general  mode  op  their 
connection  with  each  other.  (A.  T.)  I 

1,  scaplioid  bone  ;  2,  semilunar,  pre- 
senting, as  often  occurs,  a  small  surface  of 
articulatioa  with  the  unciform  bone  ;  3, 
cuneiform  ;  4,  pisiform  ;  5,  trapezium,  the 
figure  is  placed  upon  the  ridge,  to  the  in- 
side of  which  is  the  groove  for  the  tendon 
of  flexor  carpi  radialis  ;  6,  trapezoid  ;  7,  os 
magnum,  the  figure  is  placed  on  the 
tuberosity  ;  8,  unciform,  the  figure  is 
placed  on  the  unciform  process.  The  articulation  of  the  os  magnum  with  the  fourth 
metacarpal  bone  is  represented  somewhat  too  large. 

two  ranges,  four  in  each  range.  Enumerated  from  the  radial  to  the 
ulnar  side,  the  bones  which  constitute  the  first  or  superior  range  are 
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named  scaphoid,  semilimar,  cuneiform,  and  pisiform ;  those  of  the 
second  or  inferior  range,  trapezium,  trapezoid,  os  magnum,  and  nuci 
form. 

The  dorsal  surface  of  tlie  carpus  is  convex,  the  palmar  is  concave 
from  side  to  side,  the  concavity  being  bounded  by  four  prominences, 
one  at  the  outer  and  one  at  the  inner  extremity  of  each  range.  The 
anterior  annular  ligament  is  stretched  across  the  carpus  between  these 
prominences,  so  as  to  form  a  canal  for  the  transmission  of  the  flexor 
tendons. 

The  superior  surfaces  of  the  scaphoid,  semilunar,  and  cuneiform 
bones  form,  when  in  apposition,  a  continuous  convexity  which  corre- 
sponds with  the  concavity  presented  by  the  radius  and  the  interarticular 
cartilage,  while  the  pisiform  bone  is  attached  in  front  of  the  cuneiform, 
with  which  alone  it  articulates.  The  line  of  articulation  between  the 
superior  and  inferior  ranges  is  concavo-convex  from  side  to  side,  the 
trapezium,  trapezoid  and  os  magnum  bounding  a  cavity  w-hich  lodges 
the  external  part  of  the  scaphoid,  and  the  os  magnum  and  unciform 
rising  up  in  a  convexity,  which  is  received  into  a  hollow  formed  by  the 
scaphoid,  semilunar,  and  cuneiform  bones. 

The  scaphoid  bone,  the  largest  and  most  external  of  the  first  row 
of  carpal  bones,  is  of  a  curved  form,  and  lies  with  its  longest  axis 
directed  outw^ards  and  downwards.  Its  superior  surface,  convex  and 
smooth  for  articulation  with  the  radius,  is  inclined  backwards,  so  that 
the  posterior  surface  of  the  bone  is  not  so  deep  as  the  anterior.  The 
internal  surface  narrow  from  above  downwards,  articulates  with  the 
semilunar  bone.  The  outer  extremity,  rough  superiorly  for  the  attach- 
ment of  ligaments,  presents  inferiorly  an  articular  convexity,  which 
occupies  the  hollow  formed  by  the  upper  surfaces  of  the  trapezium  and 
trapezoid  bones,  and  is  continuous  with  a  large  concave  surface  ex- 
tending over  the  rest  of  the  inferior  aspect  of  the  bone,  and  articulating 
with  the  OS  m.agnum.  The  fore  part  of  the  outer  extremity  of  the 
scaphoid  bone  projects  forwards,  forming  one  of  the  tubercles  to  which 
the  anterior  annular  ligament  is  attached.  The  scaphoid  articulates 
with  five  bones,  viz.,  the  radius,  the  semilunar,  trapezium,  trapezoid, 
and  OS  magnum. 

The  semilunar  bone,  irregularly  cubic,  is  named  from  the  crescentic 
concavity  irom  before  backw^ards  of  its  inferior  surface,  which  rests  on 
the  head  of  the  os  magnum,  and  frequently  also  by  a  bevelled  edge 
shghtly  on  the  unciform  bone.  Its  external  surface  is  vertical,  and 
articulates  with  the  scaphoid  bone  ;  its  internal  surface  looks  down- 
wards and  inwards,  is  much  deeper  and  narrower  than  the  external,  and 
articulates  with  the  cuneiform.  The  convex  superior  surface,  which 
articulates  with  the  radius,  is  inclined,  like  that  of  the  scaphoid,  more 
backwards  than  forwards  and  hence  the  anterior  surface  is  deeper  than 
the  posterior.  The  semilunar  articulates  with  five  bones,  viz.,  the  radius 
scaphoid,  cuneiform,  os  magnum,  and  unciform. 

The  cuneiform  bone  is  somevrhat  wedge-shaped,  its  internal  extre- 
mity, rough  for  ligaments,  forming  the  blunt  narrow  end  of  the  wedge. 
Superiorly  it  presents  an  articular  surface,  which  glides  upon  the 
triangular  cartilage  interposed  between  it  and  the  ulna  ;  externally  it 
articulates  wdth  the  semilunar  bone,  and  inferiorly  with  the  unciform, 
by  means  of  a  surface  which  is  concavo-convex  from  without  inwards. 
•  Its  anterior  surface  is  distinguished  from  the  posterior  by  a  sm.ooth 
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circular  facet  on  its  outer  half,  which  articulates  with  the  pisiform  bone, 
The  cuneiform  articulates  with  three  bones,  viz.,  the  semilunar,  pisiform, 
and  unciform.  ^ 

The  pisiform  bone  lies  on  a  plane  anterior  to  the  other  bones  of  the 
carpus.  Posteriorly  it  possesses  an  articular  surface,  which  rests  on  the 
cu.neiform  bone.  The  mass  of  the  bone  is  so  inclined  from  this  surface 
d®wnwards  and  outwards,  that  the  pisiform,  bone  of  one  hand  is  distin- 
guishable from  that  of  the  otiier. 

The  trapezium  bone  is  the  most  external  of  the  second  row  of 
carpal  bones.  It  presents  a  rhombic  form  when  seen  in  its  dorsal  or 
palmar  aspect,  and  has  its  most  prominent  angle  directed  downwards. 


Fig-  ^8.  Fig.  78.— Dorsal  A'iew  of  the  Carpus,  with  a 

PORTION  OP  EACH  OP  THE  METACARPAL  BoNES.  ^ 

1,  scaphoid  ;  2,  semilunar  ;  3,  cuneiform  ;  4, 
pisiform  ;  5,  trapezium  ;  7,  trapezoid  ;  8,  os  mag- 
num ;  9,  unciform. 

Its  anterior  surface  is  marked  by  a 
vertical  groove  traversed  by  the  tendon 
of  the  flexor  carpi  radialis  muscle,  and 
external  to  the  groove  by  a  ridge,  or 
tubercle,  one  of  the  four  prominences 
which  give  attachment  to  the  anterior 
annular  ligament.  Of  the  internal  sides 
of  the  rhomb,  the  superior  articulates  with  the  scaphoid  bone,  the  inferior 
with  the  trapezoid  bone,  and  by  a  small  facet  close  to  the  inferior  angle 
also  with  the  second  metacarpal  bone.  Of  the  external  sides  the  supe- 
rior is  rough,  and  the  inferior  presents  a  smooth  surface,  convex  from 
behind  forwards,  and  concave  from  without  inwards,  which  articulates 
with  the  metacarpal  bone  of  the  thumb,  and  is  separated  by  a  rough 
line  at  the  vaferior  angle  from  the  surface  for  the  second  metacarpal 
bone.  The  trapezium  articulates  with  four  bones,  viz.,  the  scaphoid, 
trapezoid,  and  first  and  second  metacarpals. 

The  trapeisoid  bone  is  considerably  smaller  than  the  trapezium. 
Its  longest  diameter  is  from  before  backwards.  Its  posterior  surface, 
which  is  pentagonal,  is  much  larger  than  the  anterior.  The  external 
inferior  angle  of  the  anterior  surface  is  distinguished  by  being  pro- 
longed a  little  backwards  between  the  trapezium  and  second  metacarpal 
bone.  The  superior  surface  articulates  with  the  scaphoid  bone  ;  the 
external  with  the  trapezium  ;  the  internal  with  the  os  magnum  ;'  and 
the  inferior  by  a  large  surfiice  convex  from  side  to  side  with  the  second 
metacarpal  bone.  The  trapezoid  articulates  with  four  bones,  viz.,  the 
scaphoid,  trapezium,  os  magnum,  and  second  metacarpal  bone. 

The  OS  magmim  is  the  largest  of  the  carpal  bones.  In  form  it  is 
elongated  vertically,  rectangular  inferiprly,  rounded  superiorly.  The 
articular  surface  of  the  superior  extremity  or  liead  is  prolonged  on  the 
outer,  but  not  on  the  inner  side,  and  is  continued  further  down  behind 
than  in  front.  A  'neck  is  formed  beneath  by  depressions  on  the  anterior 
and  posterior  surfaces.  The  anterior  surface  of  the  bone  is  much  nar- 
rower than  the  posterior.  The  posterior  surface  projects  downwards 
at  its  internal  inferior  angle.  On  the  outer  side  beneath  the  surface 
for  the  scaphoid  is  a  short  surface  for  the  trapezoid  bone  ;  and  on  the 
inner  side  is  a  yertically  elongated  surface  which  articulates  with 
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the  unciform  bone.  Inferior ly  this  bone  articulates  by  three  distinct 
surfaces,  of  which  the  middle  is  much  the  largest,  with  the  second, 
third,  and  fourth  metacarpal  bones.  The  os  magnum  articulates  with 
seven  bones,  viz.,  the  s^caphoid,  semilunar,  trapezoid,  unciform,  and 
second,  third,  and  fourth  metacarpal  bones. 

The  unciform  bone  is  readily  distinguished  by  the  large  process 
projecting  forwards  and  curved  slightly  outwards  on  its  anterior  sur- 
face. Seen  from  the  front  or  behind,  it  has  a  triangular  form.  Its 
external  surface  is  vertical,  and  articulates  with  the  os  magnum  ;  its 
inferior  surface  is  divided  into  two  facets  which  articulate  with  the 
fourth  and  fifth  metacarpal  bones ;  its  superior  surface,  meeting  the 
cuneiform,  is  concayo-convex,  inclines  upwards  and  outwards  towards- 
the  head  of  the  os  magnum,  and  is  separated  internally  by  a  rough 
border  from  the  inferior  surface.  The  unciform  articulates  with  five 
bones,  viz.,  the  os  magnum,  semilunar,  cuneiform,  and  fourth  and  fifth 
metacarpal  bones. 

THE  METACARPUS. 

The  metacarpus,  the  part  of  the  hand  which  supports  the  fingers,, 
consists  of  five  shafted  bones,  diverging  slightly  from  each  other,  and. 
which  are  numbered  from  without  inwards. 

Fig.  79. — The  Kight  IIaxd  from  before.  Fig.  70. 

(A.  T.)  1 

s,  scaphoid  bone  ;  I,  semilunar ;  c,  cuneiform  ; 
p,  i)isiform  ;  t,  trapezium ;  next  it  the  trape- 
zoid, not  lettered  ;  next  the  os  magnum,  also  not 
lettered  ;  u,  unciform. 

I  to  V,  the  metacarpal  hones  ;  1,  3,  first  and 
second  phalanges  of  the  tlnimb ;  1,  2,  3,  the 
first,  second,  and  third  fjhalanges  of  the  little 
finger,  and  similarly  for  the  other  three  fingers, 
not  marked  ;  one  of  the  sesamoid  bones  of  the 
thumb  seen  sideways. 

The  metacarpal  bones  are  placed  in 
a  segment  of  an  arch  traDsversely,  and 
being  at  the  same  time  slightly  curved, 
longitudinally  they  present  a  concavity 
directed  forwards.  They  are  terminated 
at  their  carpal  extremities  by  expanded 
portions  of  different  forms,  and  at  the 
digital  ends  by  large  rounded  heads. 
The  first  metacarpal  bone  is  thicker 
and  shorter  than  the  others.  Of  the  remaining  bones  the  third  is  the 
longest  and  thickest,  the  second,  fourth,  and  fifth  decreasing  regu- 
larly in  length,  according  to  their  position  from  without  inwards. 

The  sJiaft  of  the  first  metacarpal  bone  is  somewhat  compressed  from 
before  backwards,  flat  behind,  and  transversely  convex  in  front.  The 
shafts  of  the  others  are  prismatic,  presenting  a  broad  surface  towards 
the  back  of  the  hand,  and  towards  the  palm  a  rounded  margin  between 
the  two  lateral  surfaces.  They  are  most  slender  immediately  beyond 
the  carpal  extremity,  and  become  gradually  thicker  towards  the  head. 
They  present  on  their  dorsal  surfaces  each  a  triangular  subcutaneous 
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area,  bounded  by  lines  which,  proceeding  from  the  sides  of  the  head, 
pass  upwards  and  converge  in  the  second,  third,  and  fourth  metacarpal 
bones  opposite  the  middle  of  tlie  carpal  extremitj^  and  in  tiie  fifth 
towards  its  inner  side. 

The  licads  or  digital  extremities  articulate  with  the  proximal  phalanges. 
Their  smooth,  rounded  surfaces  are  broader,  and  extend  further  on  the 
palmar  than  on  the  dorsal  aspect  of  the  bones  ;  and  on  the  sides  pre- 
sent hollows  and  elevations  for  the  attachment  of  ligaments. 

The  cavjKd  extremity  presents  distinctive  peculiarities  in  each  meta- 
carpal bone.  That  of  the  first  has  only  one  articular  surface,  concave 
from  before  backwards,  and  convex  from  side  to  side,  which  articulates 
with  the  trapezium  ;  and  posteriorly  a  rough  prominence,  to  which  the 
■extensor  ossis  metacarpi  pollicis  is  attached.  The  second  presents  a 
transversel}"  concave  surface  which  receives  the  trapezoid  bone  ;  on  the 
radial  side  it  articulates  by  a  small  facet  on  its  posterior  part  with  the 
trapezium,  on  the  ulnar  side  with  the  third  metacarpal  bone,  and  by  a 
narrow  facet  wedged  between  the  third  metacarpal  and  trapezoid  bones, 
with  the  OS  magnum.  The  third  bone  articulates  superiorly  with  the 
•OS  magnum,  and  on  the  sides  with  the  contiguous  metacarpal  bones  : 
:at  its  posterior  and  outer  angle  it  forms  a  projection  upwards.  The 
fourth  articulates  principally  with  the  unciform  bone  above,  but 
also  by  a  narrow  facet  with  the  os  magnum  ;  on  its  radial  side  are  two 
small  surfaces,  and  on  the  ulnar  side  one,  for  articulation  with  the 
adjacent  metacarpal  bones.  The  fifth  articulates  superiorly  with  the 
unciform  bone  by  means  of  a  concave  surface  inclined  slightly  out- 
Avards,  and  externally  with  the  fourth  metacarpal  bone,  while  on  its 
ulnar  side  it  presents  a  rough  and  prominent  tuberosity. 


From  tlie  proximal  position  of  its  epi- 
physis, the  metacarpal  bone  of  the  thumb 
has  been  considered  by  AVinslow  and  some 
other  anatomists,  as  a  phalanx  of  the  first 
row,  and  the  bone  which  it  supports  a 
phalanx  of  the  middle  row. 

Fig.  80. — Right  Hand  seen  from  behind. 
(A.  T.)  1 

The  indications  are  tlie  same  as  in  the  pre- 
ceding figure. 

THE    DIGITAL  .PHALANGES. 

The  digital  phalanges,  or  internodla, 
are  fourteen  in  number  ;  three  for  each 
finger,  except  the  >lhumb,  w^hicli  has 
only  two. 

Those  of  the  first  roiv  are  slightly 
curved  like  the  metacarpal  bones. 
Their  dorsal  surfaces  are  smooth  and 
transverse!}^  convex  ;  the  palmar  are 
flat  from  side  to  side,  and  bounded  by 
rough  margins,  which  give  insertion  to 
the  fibrous  sheaths  of  the  flexor  tendons.  Their  proximal  extremities 
are  thick,  and  articulate  each  by  a  transversely  oval  concave  surface  with 
the  corresponding  metacarpal  bone.  Their  distal  extremities,  smaller  and 
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more  compressed  antcro-posteriorly,  are  divided  by  a  shallow  groove  into 
two  condyies. 

Those  of  the  middle  roiv  Vive  four  in  number.  Smaller  than  those  of  the 
preceding  set,  they  resemble  them  in  form,  with  this  difference,  that 
their  proximal  extremities  present,  on  the  articular  surface  a  slight 
middle  elevation  and  two  lateral  depressions,  adapted  to  articulate  with 
the  condyles  of  the  first  phalanges. 

The  terminal  or  ungual  phalanges,  five  in  number,  have  proximal 
extremities  similar  to  those  of  the  middle  row,  but  with  a  rough 
depression  in  fi'ont,  v/here  the  flexor  tendons  are  inserted.  They  taper 
towards  their  somewhat  flattened  and  expanded  free  extremities,  which 
are  rough  and  raised  round  the  margins  and  upon  the  palmar  aspect  in 
the  ungaal  process. 

Sesamoid  bones. — A  pair  of  sesamoid  bones  is  placed  in  the  palmar 
wall  of  the  metacarpo-phalangeal  articulation  of  the  thumb  ;  and 
similar  nodules,  single  or  double,  are  sometimes  found  in  the  corre- 
sponding joint  of  one  or  more  of  the  other  fingers,  most  frequently  of 
the  index  and  little  fingers. 

OSSIFICATION  OF  THE  BONES  OP  THE  UPPER  LIMB 

With  the  exception  of  the  clavicle,  all  the  bones  of  the  upper  limb  begin  to 
ossify  from  cartilage. 

The  scapula  is  ossified  from  a  single  osseous  nucleus  for  the  body,  and  addi- 
tional centres  for  the  coracoid  process,  acromion,  base,  and  lower  angle.  The 

Fig.  SI. 


1  year.         15  or  16  years.  17  or  IS  years.  22  years. 

Fig.  SI. — Ossification  of  the  Scapula  (E.  Qiiain). 

A,  about  one  year.  1,  shows  the  large  spreading  ossification,  from  the  primary  centre. 
2,  the  commencing  nucleus  in  tlie  coracoid  process. 

B,  about  fifteen  or  sixteen  years.  Tlie  coracoid  process  (represented  as  too  little 
ossified  in  the  figure)  is  now  partially  united  at  its  base  ;  a  nucleus,  3,  has  appeared 
in  the  acromion,  and  another,  4,  at  the  lower  angle. 

0,  male  scapula  at  seventeen  or  eighteen  years  ;  a  second  point,  5,  has  appeared  in  the 
acromion,  and  ossification  has  advanced  into  the  ridge  of  the  base,  G. 

D,  the  scapula  of  a  man  of  about  tAventy-two  years  of  age  ;  the  acromion  and  tlie  ridge 
of  the  base  are  still  separate.    B,  0,  and  D,  are  about  the  fourth  of  the  natural  si:^e. 
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nucleus  for  the  body  appears  a  little  behind  the  glenoid  cavity  about  the  7th  or 
8th  week.  Around  this  centre  is  formed  a  triangular  plate  of  bone,  from  near 
the  upper  margin  of  which  about  the  3rd  month  the  spine  appears  as  a  slight 
ridge.  At  birth  the  coracoid  and  acromion  process,  the  base  and  inferior  angle, 
the  edges  of  the  spine  and  of  the  glenoid  cavity  are  cartilaginous.  The  nucleus 
of  the  coracoid  process  is  especially  worthy  of  attention,  both  because  it  appears 
in  the  first  year,  while  the  other  supplementary  nuclei  are  formed  only  after  pu- 
berty, and  because,  although  reduced  to  a  mere  epiphysis  in  mammals,  it  forms  a 
distinct  and  sometimes  large  bone  in  other  vertebrate  animals.  The  coracoid 
process  is  united  to  the  body  about  the  age  of  puberty.  The  acromion  process  is 
cartilaginous  till  the  14th  or  16th  year,  when  two  distinct  nuclei  appear.  These 
soon  coalesce  and  form  an  epiphysis  which  is  united  to  the  spine  from  the  22nd 
to  the  25th  year.  The  cartilage  of  the  base,  which  it  may  be  noticed  corresponds 
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Fig.  82. — Posterior  Aspect  op  the  Sternum  and  IIight  Shoulder  Girdle  from 
A  Fcetus  of  about  four  months  (Flower  after  Parker).  1.^- 

The  dotted  parts  are  cartilaginous  ;  ost,  omostemum,  afterwards  becoming  the  inter- 
articular  fibro -cartilage  ;  pc,  precoracoid  of  Parker  ;  a,  acromion  ;  cl,  shaft  of  clavicle  ; 
mss,  mesoscapular  segment  of  Parker  ;  c,  coracoid  ;  gc,  glenoid  cavity  ;  r/b,  glenoid  border  ; 
cb,  coracoid  border  ;  af,  anterior  or  supraspinous  fossa ;  pf,  posterior  or  infraspinous. 
fossa  ;  S8,  suprascapular  border. 

to  a  more  largely  developed  permanent  cartilage  or  bone  found  in  many  animals, 
becomes  the  seat  of  ossification  about  the  16th  to  the  18th  year,  by  the  appear- 
ance of  a  nucleus  at  the  inferior  angle,  and  thereafter  of  a  line  of  osseous 
deposit  extending  upwards  throughout  its  length.  The  epiphysis  thus  formed, 
together  with  an  epiphysial  lamina  which  occasionally  forms  the  border  of  the 
glenoid  cavity,  are  united  to  the  body  about  the  25th  year. 

Fig.  83.  Fig.  S3. — Ossification  of  the  Ciaviglb 

(E.  Quain). 

a, -the  clavicle  of  a  foetus  at  birth,  osseous  in 
the  shaft,  1,  and  cartilaginous  at  both  ends. 

i,  clavicle  of  a  man  of  about  twenty-thres 
years  of  age  ;  the  shaft,  1,  fully  ossified  to  the 
acromial  end  ;  the  sternal  epiphysis,  2,  is  repre- 
sented rather  thicker  than  natural. 

The  clavicle  begins  to  ossify  before  any  other  bone  in  the  body.  Its  ossifica- 
tion commences  before  the  deposition  of  cartilage  in  connection  with  it,  but 
afterwards  progresses  in  cartilage  as  well  as  in  fibrous  substance.    It  is  fonned 
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from  two  separate  centres,  the  one  appearing-  about  the  6th  week,  for^he  shaft 
and  acromial  end.  the  other  appearing-  about  the  18th  to  the  20th  year  for  an  epi- 
physis at  the  sternal  end.  The  epiphysis  is  united  to  the  shaft  about  the  25th 
year. 

In  the  humerus  an  ossific  nucleus  appears  near  the  middle  of  the  shaft  in 
the  8th  week.  It  gradually  extends,  until  at  bii-th  only  the  ends  of  the  bone 
are  cartilaginous.  About  the  beginning  of  the  2nd  year  the  nucleus  of  the 
head  appears,  and  during  the  ord  year  that  for  the  great  tuberosity.  The  lesser 
tuberosity  is  either  ossified  from  a  distinct  nucleus  which  appears  in  the  5th 
year,  or  by  extension  of  ossification  from  the  great  tuberosity.  These  nuclei 
unite  together  about  the  oth  year  to  form  an  epiphysis,  which  is  not  united  to 
the  shaft  till  the  20th  year.  In  the  cartilage  of  the  .lower  end  of  the  bone  four 
separate  nuclei  are  seen,  the  first  appearing  in  the  capitellum  in  the  ord  year. 

Fig.  SL 
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Fig.  84.— OssiFiCxVTioN  OF  THE  HUMERUS  (R.  Quain). 

A,  from  a  full  grown  fcetus  ;  B,  at  two  years  ;  C,  in  the  third  year  ;  D,  at  the 
beginning  of  the  fifth  year  ;  E,  at  about  the  twelfth  year  ;  F,  at  tlie  age  of  puberty. 

1,  the  primary  centre  for  the  shaft  ;  2,  nucleus  for  the  articular  head  ;  3,  that  for  the 
great  tuberosity  ;  4,  for  the  radial  condyle  and  adjacent  part  of  the  trochlea  ;  5,  for  the 
inner  or  trochlear  eminence  ;  6,  for  the  inner  part  of  the  trochlea  ;  7,  for  the  external 
or  capitellar  eminence.  In  this  and  the  following  figures  the  more  advanced  bones  are 
shown  on  a  smaller  scale  than  the  earlier  ones. 


The  nucleus  of  the  internal  condylar  eminence  appears  in  the  5th  year,  that  of 
the  trochlea  in  the  11th  or  12th  year,  and  that  of  the  external  condylar  eminence 
in  the  i:>th  or  14th  year.  The  nucleus  of  the  internal  condylar  eminence  forms 
a  distinct  epiphysis  which  unites  with  the  shaft  in  the  18th  year  :  the  other 
three  nuclei  coalesce  to  form  an  epiphysis,  which  is  united  to  the  shaft  in  the 
IGth  or  17th  year. 

The  radius  is  developed  from  an  osseous  nucleus,  which  appears  in  the  middle 
of  the  shaft  in  the  8th  week,  and  from  an  epiphysial  nucleus  in  each  ex- 
tremity Y/hicli  only  appear  some  time  after  birth.  The  nucleus  in  the  carpal 
extremity  appears  at  the  end  of  the  2nd  year,  while  that  of  the  head  is  not 
seen  till  the  5th  or  6th  year.  The  superior  epiphysis  and  shaft  unite  about 
the  17th  or  IStli  year  ;  the  inferior  epiphysis  and  shaft  unite  about  the  20th 
year. 

The  ulna  is  ossified  similarly  to  the  radius,  but  ossification  begins  a  few  days 
later.    The  nucleus  of  the  shaft  appears  about  the  8th  week,  that  of  the  carpal 
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extremity  in  the  4th  or  5th  year.  The  upper  extremity  is  formed  chiefly  in 
connection  with  the  shaft,  except  the  point  of  the  olecranon  where  a  small 

Fig.  85. 


Fig.  85.— Ossification  of  the  Eapius  (R.  Qnain), 
A,  the  radius  of  a  full-grown  foetus  ;  B,  at  about  two  years  of  age  ;  C,  at  five  years  ; 

B,  at  about  eighteen  years. 

1,  the  primary  piece  or  shaft  ;  2,  the  ossific  point  of  the  lower  or  carpal  epiphysis  ; 

3,  that  of  the  upper  end.    In  B,  the  ujiper  epiphysis  is  united  to  the  sliaft,  while  the 

lower  epiphysis  is  still  separate. 


Fig.  86. 


Fig.  80.  —Ossification  of  the  Ulna.  (U.  Quain). 
A,  the  ulna  of  a  child  at  birth  ;  B,  the  ulna  of  a  child  at  the  end  of  the  fourth  year ; 
C,  of  a  boy  of  about  twelve  years  of  age  ;  D,  the  ulna  of  a  male  of  about  nineteen  or 
twenty  years. 

1,  the  primary  piece  of  the  shaft  ;  2,  the  nucleus  of  the  lower  epiphj-&is  ;  3,  the 
nucleus  of  the  upper  epiphysis.  In  B,  the  upper  epiphysis  is  united  to  the  shaft,  while 
the  lower  one  is  still  separate. 
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epiphysis  is  formea  from  a  distinct  nncleus  which  appears  in  the  10th  year. 
This  epiphysis  is  united  to  the  shaft  about  the  17th  year,  while  the  inferior  epi- 
physis is  only  united  to  the  shaft  about  the  20th  year. 


Fig.  87. 


Fig,  87 — Ossification  op  the  Bones  of  the  Hand. 

A,  represents  the  state  of  the  bones  and  cartilages  at  the  period  of  birth.  The  carpus 
is  entirely  cartilaginous.  Each  of  the  metacarpal  bones  and  digital  phalanges  has  its 
shaft  ossified, 

B,  the  state  of  the  bones  in  a  child  at  th3  end  of  the  first  year  ;  the  os  magnum  and 
uiiciform  bone  have  begun  to  ossify, 

C,  the  condition  about  the  third  year.  Centres  of  ossification  are  seen  in  the  cuneiform 
and  in  the  proximal  epiphysis  of  the  first  and  the  distal  epiphysis  of  the  other  four  meta- 
carpal bones,  and  in  the  proximal  epiphyses  of  the  first  row  of  phalanges.  - 

D,  the  condition  at  the  fifth  year.  Centres  have  been  formed  in  the  trapezium,  and 
later  in  the  semilunar  bone,  and  in  the  middle  and  distal  phalanges  :  (the  figure  does  not 
show  them  distinctly  in  the  middle  phalanges.) 

E,  the  condition  at  about  the  ninth  year.  Centres  have  been  formed  in  the  scaphoid 
and  trapezoid  bones,  and  the  more  developed  epiphyses  of  the  metacarpal  bones  and 
phalanges  are  shown  in  the  first  and  second  digits  separately, 

1,  OS  magnum  ;  2,  unciform  ;  3,  cuneiform  ;  4,  semilunar  ;  5,  trapezium  ;  6,  scaphoid  ; 
/,  trapezoid  ;  8,  metacarpal  bones,  the  principal  pieces  ;  8*,  four  metacarpal  e})iphyses  ; 
8'i  that  of  the  thumb  ;  9,  the  first  range  of  phalanges  ;  9*,  their  epiphyses  ;  9',  that  of 
ih-i  thumb  ;  10,  second  range  of  phalanges  ;  10',  epiphyses  of  terminal  phalanx  of  thumb, 
11,  terminal  range  of  phalanges  of  the  fingers  ;  11*,  their  epiphj^ses. 
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From  what  is  stated  al30ve  it  appears  that  in  the  bones  of  the  arm  and 
forearm  the  epiphyses  which  meet  at  the  elbow-joint  begin  to  ossify  later,  and 
unite  with  their  shafts  earlier,  than  those  at  the  opposite  ends  of  the  bones,  while 
in  the  bones  of  the  thigh  and  leg  the  epiphyses  at  the  knee-joint  are  the  soonest 
to  ossify  and  the  latest  to  unite  with  their  shafts.  In  the  bones  of  the  arm  and 
forearm  the  nutrient  foramina  are  directed  towards  the  elbow  ;  in  those  of  the 
thigh  and  leg  they  are  directed  away  from  the  knee.  Thus  in  each  bone  the 
epiphysis  of  the  extremity  towards  which  the  nutrient  foramen  is  directed  is  the 
fii-st  to  be  united  to  the  shaft. 

The  carpus  i«  entirely  cartilaginous  at  birth.  Each  carpal  bone  is  ossified  from 
a  single  nucleus.  The  nucleus  of  the  os  magnum  appears  in  the  first  year  ;  that 
of  the  unciform  in  the  first  or  second  year  ;  that  of  the  cuneiform  in  the  third 
year  ;  those  of  the  trapezium  and  semilunar  bones  in  the  fifth  year  :  that  of  the 
scaphoid  in  the  sixth  or  seventh  year  ;  that  of  the  trapezoid  in  the  seventh  or 
eighth  year  ;  and  that  of  the  pisiform  in  the  twelfth  year. 

The  Metacarpal  bones  and  Phalangres  are  usually  formed  each  from  a  prin- 
cipal centre  for  the  shafts  and  one  epiphysis.  The  ossification  of  the  shafts 
begins  about  the  eighth  or  ninth  week.  In  the  four  inner  metacarpal  bones  the 
epiphysis  is  at  the  distal  extremity,  while  iu  the  metacarpal  bone  of  the  thumb 
and  in  the  phalanges  it  is  placed  at  the  proximal  extremity.  In  many  instances, 
however,  as  was  knowoi  to  Albinus,  and  has  been  more  fully  shown  by  Allen 
Thomson  (Jour,  of  Anat.,  1869),  there  is  also  a  distal  epiphysis  visible  in  the 
first  metacarpal  bone  at  the  age  of  seven  or  eight  years,  and  there  are  even  tracer 
of  a  proximal  epiphysis  in  the  second  metacai-pal.  In  the  seal  and  some  other 
animals  there  are  always  two  epiphyses  in  these  bones.  The  epiphyses  begin  to 
be  ossified  from  the  third  to  the  fifth  year,  and  are  united  to  their  respective 
shafts  about  the  twentieth  year. 


V.—THE  PELVIS  AND  LOWER  LIMB. 

The  divisions  of  the  lower  limb  are  the  haunch  or  hip,  thigh,  leg,  and 
foot.  In  the  hannch  is  the  innominate  bone,  which  enters  into  the 
formation  of  the  pelvis  ;  in  the  thigh  is  the  femur ;  in  the  leg  the 
tibia  and  fibula  ;  and  at  the  knee  a  large  sesamoid  bone,  the  patella. 
The  foot  is  composed  of  three  parts  ;  the  tarsus,  metatarsus,  and 
phalanges. 

THE    INNOMINATE  BONE. 

The  innominate  bone,  gs  coxcc,  or  pelvic  done,  v/ith  its  neighbour  of 
the  opposite  side  and  the  addition  of  the  sacrum  and  coccyx,  forms  the 
pelvis  ;  it  transmits  the  weight  of  the  body  to  the  lower  limb.  In 
form  it  is  constricted  in  the  middle  and  expanded  above  and  below,, 
and  is  so  bent  upon  itself  that  the  anterior  margin  of  the  upper  part 
looks  outwards,  while  the  lower  part  is  directed  inwards.  On  tlie 
external  aspect  of  the  constricted  portion  is  the  acetahuJum,  a  cavity 
which  articulates  with  the  femur,  and  perforating  the  inferior  expan- 
sion is  a  large  opening,  the  oUuraf or  foramen.  TIic  superior  wider  part 
of  the  bone  forms  part  of  the  abdominal  wall :  the  inferior  enters  into 
the  formation  of  the  true  pelvis.  The  innominate  bone  articulates 
with  its  fellow  of  the  opposite  side,  with  the  sacrum,  and  with  the 
femur. 

In  the  description  of  this  bone  it  is  convenient  to  recognise  as 
-distinct  the  three  parts  of  it  which  are  separated  in  early  life,  viz.,  the 
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ilium,  OS  pulis  and  iscJiium.  These  three  portions  meet  at  the  aceta- 
bulum, in  the  formation  of  which  they  all  take  part  ;  and  the  os  pubis 
and  ischium  also  meet  on  the  inner  side  of  the  obturator  foramen. 


The  ilimii  constitutes  the  superior  expanded  portion  of  the  bone,  and 
forms  a  part  of  the  wall  of  the  acetabulum  by  its  inferior  extremity. 
Above  the  acetabulum  it  is  limited  anteriorly  and  posteriorly  by  margins 
W'hich  diverge  at  right  angles  one  from  the  other,  and  superiorly  by  an 
arched  thick  and  extensive  border,  5,  the  crista  ilii.  The  crest  is  curved 
like  the  letter  /,  the  anterior  extremity  pointing  slightly  inwards  and 
the  posterior  outwards  ;  its  surface  is  broadest  in  its  anterior  and  pos- 
terior thirds,  it  is  rough  for  the  attachment  of  muscles,  and  on  it  may 
be  distinguished  an  external  and  internal  lip  and  an  intermediate 
space.  The  anterior  extremity  of  the  crest  forms  a  projection  forwards 
called  the  anterior  superior  spine  of  the  ilium,  and,  separated  from  it 
by  a  concave  border,  and  placed  immediately  above  the  acetabulum,  is 
another  eminence  called  the  anterior  inferior  sjnne :  the  projecting 
posterior  extremity  of  the  crest  forms  the  posterior  superior  spine, 
and  separated  from  it  by  a  notch  is  the  posterior  inferior  spine,  below 
which  the  posterior  border  of  the  bone  is  hollowed  out  into  the  fjreat 
sciatic  notch.  The  external  surface,  or  dorsum  of  the  ilium,  concavo- 
convex  from  behind  forwards,  presents,  close  to  the  posterior  extremity 
of  the  crest,  a  roughness  of  some  extent,  to  which  the  gluteus 
maximus  muscle  is  attached,  and  is  traversed  by  two  rough  arched 
iines,  one  of  which,  the  superior  curved  line,  beginning  in  front,  at 
the  upper  border  of  the  bone,  about  an  inch  and  a  half  from  its 
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Fig.  88.— Eight  Os  Iis-nc  .unatum 

FROM  THE  BOKSAL  ASPECT.  (A.  T. )  i 


1,  anterior  superior  ;  2,  anterior 
inferior  spinous  process  ;  3,  joos- 
terior  superior  ;  4,  iDosterior  in- 
ferior spinous  process  ;  5,  crest  of 
tlie  ilium  ;  6,  surface  occupied  by 
the  gluteus  inedius  muscle  above 
the  superior  curved  line  ;  above  3 
and  -i  is  a  rough  surface  to  which 
the  gluteus  maximus  is  attached  ;  7, 
surface  between  the  superior  and 
inferior  curved  lines  occupied  by 
the  gluteus  minimus  ;  8,  groove 
above  the  acetabulum  for  the  pos- 
terior tendon  of  the  rectus  f  emoris ; 
9,  superior  ramus  of  the  pubis,  and 
pectineal  eminence  ;  10,  crest  and 
spinous  process  of  the  pubis:  11, 
place  of  meeting  of  the  descending 
ramus  of  the  pubis  with  the  as- 
cending ramus  of  the  ischium  ;  12, 
spine  ;  and  13,  tuberosity  of  the 
ischium;  14,  cartilaginous  surface 
of  the  acetabulum  ;  15,  synovial  de- 
pression and  pit  for  the  round 
ligament ;  16,  thyroid  or  obturator 
foramen ;  17,  greater,  and  IS, 
lesser  sciatic  notches. 
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anterior  extremity,  arches  backwards  to  the  upper  part  of  the  great 
sciatic  notch,  while  the  other,  the  wferior  curved  line,  shorter  and  less 
strongV  marked,  extends  from  the  space  between  the  anterior  spinous 
processed  to  the  middle  of  the  great  sciatic  notch.  The  curved  space 
between  the  crest  and  the  superior  curved  line,  broad  behind  and 
pointed  in  front,  gives  attachment  to  the  gluteus  medius  muscle,  while 
that  between  the  two  curved  lines  gives  attachment  to  the  gluteus 
minimus.  The  internal  surface  of  the  ilium  is  divided  into  three 
parts.  The  anterior  of  these,  the  largest,  is  called  the  iliac  fossa ;  it 
is  concave  and  smooth,  and  towards  the  middle  of  it  the  bone  is  very 
thin.  The  posterior  part  is  subdivided,  presenting  inferiorly,  for 
cartilaginous  articulation  with  the  sacrum,  the  smooth  but  uneven 
auricular  surface,  broad  in  front  and  extending  to  the  posterior  inferior 
spine  behind  ;  and  superiorly  a  more  uneven  and  rough  surface  for 
the  attachment  of  hgaments.  The  third  part,  entering  into  the  forma- 
tion of  the  true  pelvis,  is  not  distinguished  by  any  mark  in  the  adult 
from  the  ischium  and  os  pubis  ;  it  is  separated  from  the  iliac  fossa 
by  a  smooth  border,  the  iliac  portion  of  the  ilio-pectineal  line,  which 
extends  from  the  auricular  surface  to  the  pubic  spine. 

Pig.  89. — Right  Os  Inxominatum,  Fig,  89. 

FROM     THE     INNER     OR  PELVIC 

SURFACE,      (A.  T.)      ^  /^^^^^^^^^^^^^N^ 


face,  articulating  by  fibre  ^'^^^^ 
cartilage  with  the  bone  of  the  opposite  side,  its  junction  with  which 
is  called  the  sym]:)hysis  puMs.  The  part  which  passes  downwards  and 
outwards  below  the  symphysis  is  called  the  inferior  or  descendinq 
ramus,  the  upper  part  is  called  the  superior  or  ascending  ramus,  and 
the  flat  portion  between  the  rami  may  be  distinguisb.ed  as  the  hodij. 
The  deep  or  pelvic  surface  of  the  os  pubis  is  smooth  ;  the  outer  sur- 
face is  roughened  near  the  symphysis  by  the  attachments  of  muscles. 
At  the  superior  extremity  of  the  symphysis  is  the  angle  of  the  pubisj 
and  extending  outwards  from  this,  on  the  superior  border,  is  the 


1,  2,  3,  4,  5,  10,  17,  and  18, 
indicate  the  same  parts  as  in  the 
preceding  figure  ;  19,  iliac  fossa  ; 
20,  ilio-pectineal  line  ;  21,  auricu- 
lar cartilaginous  sacro-iliac  surface; 

22,  rough  tuberculated  surface  for 
the  posterior  sacro -iliac  ligaments  ; 

23,  oval  surface  of  the  symjihysis 
pubis  ;  24,  spinous  process  ;  25, 
angle  of  the  os  pubis  ;  between  24 
and  25,  the  crest ;  between  17  and 
20,  the  pelvic  surface  of  the  ilium. 


The  03  pubis  forms  the 
anterior  wall  of  the  pelvis, 
and  bounds  the  obturator 
foramen  in  the  upper  half 
of  its  extent.  At  its  outer 
and  upper  extremity  it  forms 
a  part  of  the  acetabulum  ; 
at  its  inner  extremity  it  pre- 
sents an  elongated  oval  sur- 
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rough  crest,  terminating  in  the  projecting  spine.  The  descending 
raiiius  is  flat  from  before  backwards ;  the  superior  or  ascending  ramus 
becomes  prismatic,  and  increases  in  thickness  as  it  passes  upwards 
and  outwards,  and  between  its  posterior  and  superior  surfaces  there 
is  prolonged  outwards  from  the  spine  a  ridge  which  is  the  pubic 
portion  of  the  ilio-jjectineal  line.  The  surface  in  front  of  this  line  is 
covered  by  the  pectineus  muscle  ;  the  inferior  surface  of  the  i-amus 
presents  a  deep  groove  for  the  obturator  vessels  and  nerve  directed  from 
behind  forwards  and  inwards.  On  the  superior  surface  above  the  aceta- 
bulum there  is  a  shght  elevation,  the  ilio-pectineal  eminence,  marking 
the  place  of  junction  of  the  os  pubis  and  ilium. 

The  ischium  forms  the  posterior  and  inferior  part  of  the  os  innomi- 
natum,  and  bounds  the  obturator  foramen  in  the  lower  half  of  its 
extent.  Superiorly  it  forms  about  two-fifths  of  the  acetabulum,  infe- 
riorly  it  is  enlarged  in  a  thick  projection,  the  tuberosity,  and  this  part, 
diminishing  in  size,  is  continued  forwards  into  the  ramus.  On  its 
posterior  border,  behind  the  acetabulum,  a  sharp  process,  the  spines 
projecting  with  an  inclination  inwards,  forms  the  inferior  limit  of  the 
great  sciatic  notcli,  and  is  separated  from  the  tuberosity  by  a  short 
interval,  the  small  sciatic  notch,  against  the  smooth  margin  of  which 
glides  the  tendon  of  the  obturator  internus  muscle.  In  front  of  this, 
on  the  external  surftice,  a  horizontal  groove,  occupied  by  the  tendon 
of  the  obturatur  externus  muscle,  lies  between  the  inferior  margin  of 
the  acetabulum  and  the  tuberosity.  The  tuberosity,  which  is  the  part 
on  which  the  body  rests  in  the  sitting  posture,  presents  a  rough  surface 
continuous  with  the  internal  margin  of  the  ramus,  and  on  wdiich  may 
be  distinguished  four  impressions,  viz.,  on  its  upper  and  broad  part  two 
slight  hollows,  which  are  placed  side  by  side,  the  external  corresponding 
to  the  attachment  of  the  semimembranosus  muscle,  and  the  internal  to 
the  conjoined  origin  of  the  biceps  and  semitendinosus  ;  and  inferiorly 
two  elongated  rough  elevations,  likewise  side  by  side,  the  external 
giving  attachment  to  the  adductor  magnus  muscle,  and  the  internal  to 
the  great  sacro-sciatic  ligament :  there  is  likewise  along  the  outer 
margin  a  rough  elevated  line,  marking  the  place  of  origin  of  the 
quadratus  femoris  muscle.  The  ramus  of  the  ischium  is  flattened  like 
the  descending  ramus  of  the  pubis,  with  which  it  is  continuous  on  the 
inner  side  of  the  obturator  foramen. 

The  acetahulim  is  a  cotyloid  or  cup-shaped  cavity,  looking  outwards, 
downwards,  and  forwards,  and  surrounded  in  tlie  greater  part  of  its 
circumference  by  an  elevated  margin,  which  is  most  prominent  at  the 
posterior  and  upper  part;  while  at  the  opposite  side,  close  to  the 
obturator  foramen,  it  is  deficient,  forming  the  notch  or  incisura.  Its 
lateral  and  upper  parts  present  a  broad  bent  ribbon-like  smooth  surface, 
which  articulates  with  the  head  of  the  femur,  and  in  the  recent  state 
is  coated  with  cartilage,  but  the  lower  part  of  the  cup  and  the  region 
of  the  notch  are  depressed  belov/  the  level  of  the  articular  surface,  lodge 
a  mass  of  fat,  and  have  no  cartilaginous  coating.  Eather  more  than 
two-fifths  of  the  acetabulum  are  formed  from  the  ischium,  less  than 
two-fifths  from  the  ihum,  and  the  remainder  from  the  os  pubis.  The 
iliac  portion  of  the  articular  surface  is  the  largest,  the  pubic  the 
smallest  :  the  non-articular  surface  belongs  chiefly  to  the  ischium. 
.  The  oMurator  or  thyroid  foramen,  also  cAIq^  foramen  ovale,  is  internal 
and  inferior  to  the  acetabulum.    In  the  male  it  is  nearly  oval,  with  the 
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long  diameter  directed  downwards  and  outwards  ;  in  the  female  it  is 
more  triangular,  or  narrowed  at  its  lower  part.  In  the  recent  state  it 
is  closed  by  a  fibrous  membrane,  except  in  the  neighbourhood  of  the 
groove  in  its  upper  margin. 


THE  PELVIS'. 

The  ossa  innominata  with  the  sacrum  and  coccyx  form  the  osseous 
walls  of  the  pelvis. 

Fig.  90. 

Fig.  90. 

Adult  Male  Pelvis 
seen  fk03i  before, 
in  the  erect  at- 
titude    op  the 

BODY.      (A.  T.)  1 

1,  2,  anterior  ex- 
tremities of  the 
crests  Cif  the  ilia  in 
front  of  the  widest 
transverse  diameter 
of  the  npper  or  false 
pelvis  ;  3,  4,  aceta- 
hnla  ;  5,  5,  otsturator 
foramina ;  6,  sub- 
pubic angle  or  arch. 


Fig.  91. 

Adult  Female  Pel- 
vis (A.  T.)  i 

Similarly  placed  with 
that  sho\vn  in  the 
Ijreceding  figure,  and 
illustrating  by  com- 
parison with  it,  the 
principal  differences 
between  the  male  and 
female  pelvis.  The 
numbers  indicate  the 
same  parts  as  in  the 
preceding  figure. 


This  part  of  the  skeleton  may  be  considered  ns  divided  into  two  parts 
by  a  plane  passing  through  the  upper  border  of  the  symphysis  pubis,  the 
sacral  promontory,  and  the  ilio-pectineal  lines.  The  circle  thus  com- 
pleted constitutes  the  drim  or  inlet  of  the  lower  or  true  pelvis ;  the  space 
above  it,  between  the  iliac  fossse,  belongs  really  to  the  abdomen,  but  has 
been  called  the  upper  or  false  pelvis.  The  inferior  circumference,  or 
outlet  of  the  pelvis,  presents  three  large  bony  eminences,  the  coccyx  and 
the  tuberosities  of  the  ischia.  Between  the  tuberosities  of  the  ischia 
in  front  is  the  suh-puUc  arch,  which  bounds  an  angular  space 
extending  forwards  to  the  symphysis,  and  is  formed  by  the  descending 
rami  of  the  ossa  pubis  and  the  ascending  rami  of  the  ischia.  The- 
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interval  between  the  sacrum  and  coccyx  and  the  ischium  on  each  side 
is  bridf^ed  over  in  the  recent  state  by  the  sacro-sciatic  ligaments,  which 
therefore  assist  in  boundin.o:  the  outlet  of  the  pelvis. 

Position  of  the  Pelvis. — In  the  erect  attitude  of  the  body,  the 
pelvis  is  so  inclined  that  the  plane  of  the  brim  of  the  true  pelvis  forms 
an  angle  with  the  horizontal,  which  varies  in  different  individuals  frou) 

Figs.  92  &  93. 

Sketches  of  the  Male 
AND  Female  Pelvis 

AS  SEEN  FROM  ABOVE 
AND  IN  FRONT.  (A.  T.  ) 

In  fig.  90  of  the  fe- 
male pelvis  the  lines  are 
shown  in  wiiicli  the  di- 
mensions of  the  pelvis 
are  nsiially  measured  at 
the  brim. 

rt,  p,  antero -posterior 
or  conjugate  diameter  ; 
t,  r,  transverse  or 
widest  diameter ;  o,  6, 
o,  h,  oblique  diameters. 

In  the  original  speci- 
mens, which  were  se- 
ieoted  as  giving  the  full 
average  dimensions,  the 
foUoNving  were  the  mea- 
surements in  inches  : — 
Antero -posterior  dia- 
meter —  female,  4^  ; 
male,  4.  Transverse 
diameter— female  5^  : 
male,  4 4.  CJblique  dia- 
meter—female,  5 ;  male, 

GO°to  C5°.  Thebase 
of  the  sacrum  was 
found  by  Niigele 
in  a  large  number 

of  well-formed  female  bodies  to  be  about  31  inches  above ^the  upper 
margin  of  the  symphysis  pubis;  the  level  of  the  top  of  the  coccyx 
he  found  varying  from  22  lines  above  the  apex  of  the  pubic  arcli 
to  9  lines  below  the  same  point,  and  on  an  average  to  be  7  or  8 
lines  above  it  (X;:igele,  "  Das  weibliche  Becken,"  &c.,  Carlsruhe,  1825  ; 
Wood,  article  "  Pelvis  "  in  the  Cyclopaedia  of  Anatomy  and  Physiology). 
The  pelvic  aspect  of  the  sacrmn,  near  its  base,  looks  much  more  down- 
wards than  forwards,  hence  the  sacrum  appears  at  first  sight  to  occupy 
the  position  of  the  keystone  of  an  arch  ;  but  being  in  reality  broader  at 
its  pelvic  than  on  its  dorsal  aspect,  it  is  a  keystone  inverted,  or  having 
its  broad  end  lowest,  and  is  supported  in  its  place  chiefly  by  cartilage^ 
and  ligaments,  but  also  to  a  slight  extent  by  the  inward  projection  of 
the  anterior  margin  of  the  iliac  articular  surface.  The  line  of  pressure 
of  the  weight  of  the  body  on  the  sacrum  is  directed  downwards  towards 
.  the  symphysis  pubis,  and  the  resistance  of  the  head  of  the  thighbone 
.  on  each  side  is  directed  upwards  and  inwards. 
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The  axis  of  the  ^j^lvis  is  the  name  given  to  a  line  drawn  at  right 
angles  to  the  planes  of  the  brim,  cavity  and  outlet,  through  tlicir 


Fig.  94. — Vertical  median  Fig.  94. 

SECTION  OP  A  Female  Pel- 
vis (reduced  from  Niigele's 
llgure).  3 

1,  symphysis  pubis  ;  2,  i^i'o- 
montory  of  the  sacrum  ;  3, 
coccygeal  hones  ;  4,  anterior 
superior  spine  of  ilium  ;  5, 
tuberosity  of  ischium  ;  6, 
spine  of  ischium  (the  obtura- 
tor foramen  is  not  represented 
so  i^ointed  belo  .v  as  it  gener- 
ally is  in  females).  The  ver- 
tical and  horizontal  lines  in 
the  lower  part  of  the  figure 
will  assist  the  eye  in  judging 
of  the  degree  of  inclination  of 
the  pelvis,  as  illustrated  by 
the  next  figure. 

central  points.  The  pos- 
terior wall,  formed  by 
the  sacrum  and  coccyx, 
being  about  five  inches 
long  and  concave,  while 

the  anterior  wall  at  the  symphysis  pubis  is  only  one  and  a  half  or  two 
inches  long.  The  axis  is  curved ;  it  is  directed  at  the  inlet  upwards 
and  forwards  towards  the  umbilicus,  and  at  the  outlet  downwards 
and  a  little  forwards. 

Fig.  95. — Sketch  op  part  of  the  Fig.  95. 

Preceding  Figure,  showing 
the  Inclination  op  the  brim 
OP  the  Pelvis  and  its  Axis 
IN  the  Erect  Posture.  J 

a,  h,  line  of  inclination  of  the 
brim  of  the  true  pelvis  from 
above  the  symphysis  pubis  to  the 
promontory  of  the  sacrum  ;  c,  /, 
a  line  inclining  backwards  and 
upwards,  touching  the  lower  edge  . 
of  the  symphysis  xJubis  and  point 
of  the  coccyx  ;  c,  d,  axis  of  the 
brim  at  right  angles  to  the  plane 
of  the  brim  ;  d  h  fi,  curved  axis 
of  the  cavity  and  outlet. 

Differences  according 
to  Sex. — The  size  and 
form  of  the  pelvis  differ 
remarkably  in  the  two 
sexes.  In  the  female  the 
constituent  bones  are  more 
slender  and  less  marked 
with  muscular  impressions; 

the  perpendicular  depth  is  less,  and  the  breadth  and  capacity  greater  ? 
the  ilia  are  more  expanded  than  in  the  male ;  the  inlet  of  the  triie 
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pelvis  is  more  nearly  circular,  the  sacral  promontory  projecting  less 
into  it  ;  the  sacrum  is  flatter  and  broader  ;  the  depth  of  the  symphysis 
pubis  is  less,  the  pubic  arch  is  much  wider,  and  the  space  between  the 
tuberosities  of  the  ischia  greater. 

The  average  dimensions  of  the  pelvis,  as  measured  in  a  number  of 
full- sized  males  and  females,  may  be  stated  as  follow,  in  inches  : — 


Male. 

Female. 

Distance  betv/een  the  widest  part 

of  the  crests  of  the  ilia 

10  to 

11 

1( 

h  to 

11 

Distance    between   the  anterior 

superior  spines  of  the  ilia 

c 

i  to 

10 

10  — 

10^ 

Distance  between  the  front  of  sym- 

physis pubis  and  the  sacral  spines 

6 

1   

7 

Gh  — 

Teue  Pelvis. 

Erim. 

Cavity. 

Outlet. 

Brim. 

Cavity. 

Outlet. 

Transverse  diameter 

4i 

l'>k 

5 

Oblique  diameter     .        .        .  . 

4 

ih 

•4 

5| 

Antero-j^osterior  diameter  . 

4 

H 

ok 

THE  yEMUR. 

The  femur  or  thigh  bone,  ° the  largest  bone  of  the  skeleton,  is  situated 
between  the  os  innominatum  and  the  tibia.  In  the  erect  position  of 
the  body  it  inclines  inwards  and  slightly  backwards  as  it  descends,  so 
as  to  approach  inferiorly  its  fellow  of  the  opposite  side,  and  to  have  its 
upper  end  a  little  in  advance  of  the  lower.  It  is  divisible  into  a 
superior  extremitj^  including  the  head  and  neck  and  two  eminences 
called  trochanters,  the  shaft,  and  an  inferior  extremity  expanded  into 
an  external  and  an  internal  condyle. 

At  the  suppvior  extremittj  of  the  bone,  the  Vifclc^  surmounted  by  the 
head,  extends  inwards,  upwards,  and  slightly  forwards,  being  set  upon 
tho  shaft  at  an  angle  of  about  125°  or  130°.  The  neck  has  a  con- 
stricted appearance,  and  its  diameter  from  before  backwards  is  less 
than  in  the  vertical  direction,  in  which  last  greater  strength  is  required 
to  sustain  the  weight  of  the  body.  It  is  shorter  superiorly  than 
inferiorly,  and  the  anterior  surface  is  shorter  than  the  posterior.  The 
head  forms  more  than  half  a  sphere,  and  is  covered  with  cartilage  in 
the  fresh  state.  Behind  and  below  its  central  point  is  a  small  depres- 
sion, which  gives  attachment  to  the  round  ligament  of  the  hip  joint. 

The  trochanter  major  is  a  thick  truncated  process  prolonged  upwards 
in  a  line  with  the  external  surface  of  the  shaft.  In  Iront  it  is  marked 
by  the  insertion  of  the  gluteus  minimus  ;  externally  an  oblique  line 
directed  downwards  and  forwards  indicates  the  inferior  border  of  the 
insertion  of  the  gluteus  medius  muscle,  and  lower  down  a  horizontal 
line,  continued  up^vards  in  front  of  the  trochanter,  marks  the  upper 
limit  of  the  vastus  externus.  Internally  at  its  base,  and  rather  behind 
the  neck,  is  the  trocJianieric  or  d'ajital  fossa,  which  gives  attachment  to 
the  obturator  and  gemelli  muscles.  The  posterior  border  of  the  great 
trochanter  is  prominent,  and  continue!  into  a  smooth  elevation,  the 
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yosierior  inter trochanterk  line,  which  passes  downwards  and  inwards  to 


Fig.  96. — Femur  of  a  Male  fpwOM  before. 
(A.T.)  1 

1,  shaft  ;  2,  head  ;  3,  neck  ;  4,  great  tro- 
chanter ;  5,  small  trochanter  ;  6,  anterior 
inter-troclianteric  line  ;  7,  internal  articular 
condyle  ;  8,  external  articular  condyle  ;  9,  in- 
ternal tuberosity  ;  10,  external  tuberosity ; 
11,  the  patella  articular  surface  ;  above  it,  12, 
the  flat  part  of  the  femur  sometimes  called  the 
suprapatellar  surface  ;  13,  the  depression  for 
the  tendon  of  the  popliteus  muscle. 


Fig.  9G. 


the  small  trochanter,  and  limits  the 
neck  posteriorly.  The  small  tro- 
^lianter,  a  conical  rounded  eminence, 
projects  from  the  posterior  and  inner 
aspect  of  the  bone,  and  gives  at- 
tachment to  the  tendon  of  the  psoas 
and  iliacus  muscles.  The  anterior 
inter trocJianteric  line  is  a  rough  ridge 
limiting  the  neck  in  front  between 
the  two  trochanters  ;  it  indicates  the 
superior  border  of  the  crureus  and 
vastus  internus  muscles,  and  is  con- 
tinuous beneath  the  great  trochanter 
with  the  line  which  limits  the  vastus 
externus. 

The  sliaft  is  slightly  arched  from 
above-  downwards,  vrith  the  con- 
vexity forwards.  It  is  expanded  at  its 
upper  and  lower  ends.  Towards  the 
centre  it  is  nearly  cylindrical,  but 
with  an  inclination  to  the  prismatic 
form.  Its  anterior  and  lateral  sur- 
faces, smooth  and  uniform,  are 
covered  by  the  crureus  and  vasti 
muscles.  The  elevation  which  sepa- 
rates the  anterior  from  the  internal 
surface  is  at  the  upper  part  strongly 
marked  and  inclined  forwards,  giving 
the  appearance  to  the  bone  as  if  the 
forward  inclination  of  the  neck  were 
produced  by  a  twisting  outwards  of 
the  upper  end  of  the  shaft.  The 
lateral  surfaces  in  the  middle  of  their  . 
extent  approach  one  another  behind, 
being  only  separated  by  the  linea 
aspera.  The  linea  aspera  is  a  pro- 
minent ridge,  extending  along  the 
central  third  of  the  shaft  posteriorly, 
and  bifurcating^  above  and  below.  It 
inclines  slightly  inwards  in  the  mid- 
dle, so  as  to  make  the  external  surface  of  the  shaft  seem  concave  in  that 
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part.  It  presents  two  sharp  margins  and  a  flat  interval.  The  external  divi- 

Fig.  97.  Fig.   97. — Femur  of  a  j\[ale  from  behikd 

(A.  T.)  i 

4,  5,  7,  8,  9,  10,  and  13,  the  same  as  in  the 
preceding  hgurc  ;  2',  pit  on  the  head  for  the 
round  ligament  of  the  hip-joint ;  3',  the  hack  of 
the  neck,  showing  a  slight  groove  of  the  obturator 
exteriius  muscle  as  it  passes  over  the  capsular 
ligament  ajul  neck  ;  between  4  and  5,  the  pos- 
terior intertrochanteric  ridge  ;  14,  rough  im- 
pression of  the  attachment  of  the  gluteus 
maximus  muscle  in  the  upper  and  outer  continua- 
tion of  the  linea  aspera  ;  15,  two  lines  runnicg 
up  towards  the  lesser  trochanter  from  the  linea 
aspera,  marking  the  attachments  of  the  ad- 
ductor brevis  and  pectineus  muscles  ;  16,  flat 
elevated  surface  of  the  linea  aspera  ;  17,  flat 
triangular  popliteal  surface  between  the  lower 
divisions  of  the  linea  aspera  ;  18,  intercondylar 
notch  ;  19,  foramen  for  the  nutritive  or  medul- 
lary vessels. 

sion  of  its  superior  bifurcation  passes 
up  to  the  great  trochanter,  and  in  its 
course  is  strongly  marked  where  the 
gluteus  maximus  is  attached  ;  the  in- 
ternal division  terminates  in  front  of 
the  small  trochanter.  The  inferior 
divisions  terminate  at  the  tuberosi- 
ties of  the  condyles,  and  enclose  be- 
tween them  a  flat  triangular  surface 
of  bone,  which  is  free  from  imiscular 
attachments,  and  forms  the  floor  of 
the  upper  part  of  the  popliteal  space. 
Towards  the  superior  part  of  the  linea 
aspera  is  the  foramen  for  the  medullary 
vessels,  directed  upwards  into  the  bone. 

The  inferior  extrernitii  presents  two 
rounded  eminences,  the  condijles,  united 
anteriorly,  but  separated  posteriorly  by 
a  deep  intercondylar  fossa  or  notch.  Their 
greatest  prominence  is  directed  back- 
wards, and  their  curve,  as  it  increases 
towards  that  part,  may  be  compared 
to  that  of  a  partially  uncoiled  piece  of 
watch-spring.  The  external  condyle  is 
the  broader  and  more  prominent  in 
front ;  the  internal  is  the  longer  and 
aCi;!)iill!'^lll\^\\Vvm  more  ]_)rominent  inferiorly.    One  large 

articular  surface,  coated  continuously 
with  cartilage,  extends  over  both  con- 
dyles, but,  opposite  the  front  of  the 
intercondylar  fossa,  it  is  divided  by 
-..^  two  slight  linear  depressions  into  three 

^  parts,  an  elevated  surface  on  each  side 

of  the  fossa  for  articulation  with  the  tibia  ;  and  a  grooved  anterior  surface 
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for  the  patella.  The  patellar  surface  is  of  a  trochlear  form,  being- 
marked  by  a  vertical  hollow  and  two  prominent  ridges  ;  the  external 
portion  of  this  surface  is  more  prominent,  and  rises  higher  than  the 
internal.  The  tibial  surfaces  are  nearly  parallel,  except  in  front,  where 
the  internal  turns  obliquely  outwards  to  reach  the  patellar  surface. 
Above  the  condyles  are  two  rough  tuberosities,  one  on  each  side  of  the 
bone,  which  give  attachment  to  the  external  and  internal  lateral  liga- 
ments of  the  knee-joint.  Between  the  external  tuberosity  and  the  back 
part  of  the  external  condyle  is  a  smooth  groove  directed  downwards 
and  forwards,  and  ending  anteriorly  in  a  pit,  in  which  the  popliteus 
muscle  takes  origin. 

In,  tlic  female  tlie  angle  made  by  the  neck  of  the  femur  with  the  shaft  is  less 
obtuse  than  in  the  male  ;  and  from  the  greater  width  of  the  pelvis,  and  the 
shortness  of  the  limbs,  the  convergence  of  the  thigh  bones  inferiorly  is  more 
apparent. 

In  adcancerl  age  the  neck  comes  to  be  placed  at  a  less  obtuse  angle  than  in 
middle  life,  and  at  last  may  almost  assume  a  rectangular  position  in  regard  to 
the  shaft.    (See  Holden's  Osteology.) 

THE  PATELLA. 

Tlie  patella,  rofida,  or  knee-pan,  is  situated  at  the  front  of  the  knee 
joint,  is  attached  inferiorly  by  a  ligament  or  tendon  to  the  tibia,  and 

Fig.  98.— UiGHT  Patella.    (A.  T.)    ^  Fig.  98. 

A  from  before  ;  B,  from  behind. 

Both  views  show  the  lower  extremity  pointing  slightly  inAvards  ; 
the  posterior  view  shows  the  articular  cartilaginous  surface,  divided 
by  an  elevated  ridge  into  a  smaller  internal  and  a  larger  external 
part. 

may  be  considered  as  a  sesamoid  bone  developed  in 
the  tendon  of  the  quadriceps  extensor  cruris.  It  is 
compressed  from  before  backwards,  and  has  the  form 
of  a  triangle  with  the  apex  below.  Its  anterior  sur- 
face is  subcutaneous  ;  the  superior  border  is  broad, 
and  gives  attachment  to  the  extensor  muscles  ;  its 
inferior  angle,  together  with  a  rough  depression  on 
its  deep  aspect,  gives  attachment  to  the  ligamentum 
patella3.  The  deep  surface,  except  at  the  inferior 
angle,  is  coated  with  cartilage  for  articulation  with  the 
femur,  and  is  divided  by  a  vertical  elevation  into  two  parts,  the  ex- 
ternal of  which,  the  larger,  is  transversely  concave,  while  the  internal 
is  convex. 

THE  TIBIA. 

The  tibia,  or  shin  bone,  is,  next  to  the  femur,  the  longest  bone  in 
the  skeleton.  It  is  the  anterior  and  inner  of  the  two  bones  of  the  leg, 
and  alone  communicates  the  weight  of  the  trunk  to  tlie  foot.  It  arti- 
culates with  the  femur,  fibula,  and  astragalus. 

The  superior  exfremitij  is  thick  and  expanded,  broader  from  side  to 
side  than  from  before  backwards,  and  slightly  hollowed  posteriorly. 
On  its  superior  aspect  are  placed  two  slightly  concave  articular  sur- 
faces, which  sustain  the  femur.    These  are  the  condylar  surfaces;  they 
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are  oval  in  form,  the  external  being  wider  transversely,  and  the 
internal  longer  from  before  backwards.  Between  them  is  an  irreg- 
ular interval,  depressed  in  front  and  behind,  where  it  gives  attach- 
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Fig.  99. — Right  Tibia  from  before.    (A.  T.)  i 

1,  shaft,  and  shin  or  anterior  border  ;  2,  inner  tube- 
rosity ;  3,  outer  tuberosity  ;  4,  inner,  and  5,  outer, 
condylar  articular  surface ;  6,  crucial  spine,  with  fossa 
at  its  root  in  front  ;  7,  anterior  tuberosity  :  8,  lower 
articular  surface  for  astrafralus  ;  9,  malleolus  internus. 


ment  to  the  crucial  ligaments  and  semilunar 
cartilages  of  the  knee  joint,  and  elevated 
in  the  middle,  where  is  formed  the  spine. 
The  summit  of  the  spine  presents  two  pro- 
minent tubercles,  formed  by  the  prolonga- 
tion upwards  on  its  sides  of  the  margins 
of  the  condylar  portions  ;  the  outer  being 
turned  slightly  forwards,  and  the  inner 
slightly  backwards.  On  the  sides  of  the 
upper  extremity  of  the  bone  are  two  rounded 
eminences,  the  external  and  infernal  taber- 
osities ;  the  outer  one  of  these,  somewhat 
smaller  than  the  other,  is  marked  posteriorly 
by  a  fiat  surface  which  articulates  with  the 
fibula,  while  the  inner  presents  a  groove  for 
the  insertion  of  the  semi-membranosus  mus- 
cle. Lower  down,  in  front,  is  situated  the 
anterior  tuberosity  or  tudercle,  rough  inferiorly, 
vAieie  it  gives  attachment  to  the  ligamentum 
patellae,  and  smooth  above,  where  it  is 
covered  by  a  synovial  ])ursa. 

The  shaft  of  the  tibia  is  three-sided,  and 
diminishes  in  size  as  it  descends  for  about 
two-thirds  of  its  length,  but  increases  some- 
what towards  its  lower  extremity.  The 
internal  surface  is  convex  and  subcutaneous, 
except  at  the  upper  part  where  it  is  crossed 
by  the  tendons  of  the  sartorius,  gracilis,  and 
semitendinosus  muscles.  It  is  separated  from 
the  external  surface  by  a  sharp  subcu- 
taneous, slightly  sinuous  crest,  the  shin  ridge, 
which  descends  from  the  anterior  tuberosity, 
and  is  smoothed  away  in  the  inferior  third 
of  the  bone.  The  external  surface  is  slightly 
hollowed  in  the  larger  part  of  its  e.xtent, 
where  it  gives  origin  to  the  tibialis  anticus  muscle  :  but  beneath  the 
point  where  the  crest  disappears  it  turns  forwards,  becomes  convex,  and 
is  covered  by  the  extensor  tendons.  The  posterior  surface  is  traversed 
obliquely  in  its  upper  third  by  the  popliteal  line — a  rough  mark  which 
extends  upwards  and  outwards  to  the  external  tuberosity,  giving  attach- 
ment to  the  soleus  muscle,  and  separating  a  triangular  area,  in  which 
the  popliteus  muscle  lies,  from  the  space  below,  which  gives  origin  to  the 
flexor  longus  digitorum  and  tibialis  posticus.    Tlie  posterior  surface  is 
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separated  from  the  internal  by  a  smooth  rounded  border,  and  from  the 
external  by  a  sharp  ridge,  inclined  forwards  above,  to  which  the  inter- 
osseous membrane  is  attached.    Near  the  popliteal  line  is  a  large  mo- 
Fig.  100.— Right  Tidia  from  behind.    (A.  T.)    *  Fig.  100. 

6,  and  9,  as  in  the  preceding  figure  ;  2',  groove  behind  6 
the  internal  tuberosity  for  the  tendon  of  the  semi -mem - 
branosus  muscle  ;  10,  inclined  articular  facet  below  and 
behind  the  outer  tuberosity  for  the  head  of  the  fibula  ; 
11,  oblique  line  of  tibia,  above  wliich  is  the  triangular 
popliteal  surface  ;  12,  nutritious  foramen  directed 
downwards  ;  13,  triangular  rough  surface  for  the  lower 
interosseous  ligament,  and  small  cartilaginous  surface 
below  it  for  articulation  Avith  the  fibula  ;  14,  below  a 
slight  groove  marking  the  place  of  the  flexor  longus 

poUicis  muscle  ;  15,  below  the  groove  of  the  tendons  of  lUi  V4-^ 

the  flexor  communis  digitorum  and  tibialis  posticus 
muscles. 


dullary  foramen,  directed  downwards  into 
the  interior  of  the  bone. 

The  inferior  extremity,  much  smaller  than 
the  superior,  is  expanded  transversely,  and 
projects  downwards  on  its  inner  side,  so  as 
to  form  a  thick  process,  the  internal  malleo- 
lus. Inferiorly  it  presents  for  articulation 
with  the  astragalus  a  cartilaginous  surface, 
which  is  quadrilateral,  concave  from  before 
backwards,  and  having  its  posterior  border 
narrower  and  projecting  farther  downwards 
than  the  anterior ;  internally  the  cartila- 
ginous surface  is  continued  down  in  a 
vertical  direction  upon  the  internal  malleo- 
lus, clothing  its  outer  surface  somewhat 
more  deeply  in  front  than  behind.  The 
external  surface,  slightly  concave,  is  rough 
superiorly  for  ligament,  and  smooth  belov/ 
for  articulation  with  the  fibula.  The  pos- 
terior surface  of  the  internal  malleolus  is 
marked  by  a  double  groove  for  the  tendons 
of  the  tibialis  posticus  and -flexor  longus 
digitorum,  and  more  externally  by  a  slight 
depression  where  the  flexor  longus  pollicis 
lies  ;  the  inn2r  surface  of  the  malleolus  is 
subcutaneous. 

The  tibia  is  slightly  twisted,  so  that  when 
the  internal  malleolus  is  directed  inwards, 
the  internal  tuberosity  is  inclined  backwards. 
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THE  FIBULA. 

The  fibula,  or  2Jeroneal  hone,  is  situated  at  the  outer  side  of  the  leg : 
it  is  nearly  equal  to  the  tibia  in  length,  but  is  much  more  slender.  Its 
inferior  extremity  is  placed  a  little  in  advance  of  the  superior ;  and 
its  shaft  is  slightly  curved,  so  as  to  have  the  convexity  directed  back- 
w^ards,  and,  in  the  lower  half,  slightly  inwards  towards  the  tibia. 
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The  superior  extremity,  or  head,  somewhat  expanded,  presents  a  small 
oval  cartilaginous  surface  looking  upwards  and  inwards,  which  articu- 
lates with  the  external  tuberosity  of  the  tibia,  and  externally  to  this  a 


Fig.  101. 


Fig.  102. 
5 


Fig.  101. — Right  Fibula  from  the  outside  and 
BEFORE.  (A.  T.)  ^ 
1,  shaft  showing  the  oblique  grooves  of  the  peronei 
muscles  on  the  outer  anterior  surface  ;  2,  head  ;  3,  its 
projection,  giving  insertion  to  the  tendon  of  the  biceps 
femoris  ;  4,  malleolus  externus  or  lower  end,  the  figure 
is  placed  opposite  its  anterior  or  oblique  edge  ;  above  this 
is  seen  the  triangular  subcutaneous  surface  of  the  bone. 

Fig.  102. — Eight  Fibula  from  the  inside  and 
BEHIND.  (A.  T.)  ^ 
5,  the  oblique  surface  of  articulation  with  the  tibia 
superiorly  ;  6,  points  to  the  internal  or  interosseous 
ridge  ;  7,  the  triangular  rough  surface  for  the  lower 
interosseous  ligament  ;  8,  the  external  malleolar  surface 
for  articulation  with  the  astragalus  ;  9,  groove  behind 
the  malleolus  externus  for  the  tendons  of  the  peronei 
muscles  \  at  a  little  distance  below  6,  the  nutritious 
foramen. 

rough  prominence  directed  upwards,  to 
which  the  tendon  of  the  biceps  muscle  is  at- 
tached :  its  external  surface  is  subcutaneous ; 
the  rest  is  rough  for  ligaments. 

The  inferior  extremity,  or  external  malleo- 
lus,  is  larger  than  the  head  of  the  bone,  and 
longer  and  more  prominent  than  the  internal 
malleolus  ;  internally  it  forms  the  outer  limit 
of  the  ankle  joint,  and  presents  a  triangular 
smooth  surface  for  articulation  with  the  as- 
tragalus, bounded  posteriorly  by  a  rough 
depression  where  the  transverse  ligament  is 
attached  :  its  anterior  border,  after  project- 
ing rather  abruptly  forwards,  slopes  down- 
wards and  backwards  ;  its  posterior  border 
presents  a  shallow  groove  traversed  by  the 
tendons  of  the  peronei  muscles  ;  while 
externally  it  is  convex  and  subcutaneous, 
and  a  triangular  subcutaneous  surface  is 
continued  up  from  it  for  an  inch  or  two  on 
the  shaft. 

The  shaft  is  irregularly  three-sided  and 
twisted.  One  surface,  from  which  the  pe- 
ronei muscles  take  origin,  looks  forward  at  the 
commencement,  then  turning  outwards  and  backwards,  is  continued 
behind  the  subcutaneous  space  of  the  lower  end  to  the  groove  behind  the 
malleolus.  Another  surface,  looking  backwards  in  the  upper  half  of  its 
extent,  winds  inwards  and  terminates  above  the  articular  surface  of  the 
malleolus  ;  near  its  upper  end  this  surface  is  rough,  giving  attach- 
ment to  the  soleus  muscle,  and  in  the  rest  of  its  extent  it  is' occupied 
by  the  flexor  longus  pollicis.  The  remaining  part  of  the  surface  of 
the  bone,  internal,  turns  forward  inferiorly, '  and  terminates  on  the 
anterior  margin  of  the  malleolus  ;  it  is  divided  by  a  longitudinal  line, 
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the  interosseous  ridge,  into  a  posterior  and  upper  part,  which  gives 
origin  to  the  tibialis  posticus,  and  an  anterior  and  lower  part,  from 
which  arise  the  long  extensors  of  the  toes  and  the  peronens  tertius,  the 
interosseous  membrane  being  attached  to  the  line  between  these  sur- 
faces. About  the  middle  of  the  posterior  surface  is  the  medullary 
foramen  directed  downwards  into  the  bone. 


THE  TARSUS. 


The  tarsus  is  composed  of  seven  bones,  viz.,  the  calcaneum,  astragalus, 
cuboid,  scaphoid,  and  three  cuneiform. 

Tlie  calcaneum,  or  os  calcis,  is  the  largest  bone  of  the  foot.  Pro- 
jecting downwards  and  backwards,  it  forms  the  heel.  Above  it  articu- 
lates with  the  astragalus,  and  in  front  with  the  cuboid  bone.  Its  principal 
axis  extends  forwards  and  outwards  from  its  posterior  extremity  to 
the  cuboid  bone. 

The  large  posterior  extremity,  or  filler  calcis,  presents  inferiorly  two 
tuhercles,  which  rest  upon  the  ground,  and  the  internal  of  which  is  the 
larger  :  the  rest  of  its  surface,  looking  backwards,  is  divided  into  a  lower 


Fig.  103.  Fig.  103. — Eight  Foot,  viewed  prom  above,  SHOWiNa 

ITS  Dorsal  aspect.    (A.  T. )  ^ 

a,  scaphoid  bone  ;  h,  astragalus  ;  c,  os  calcis  ;  d,  its 
great  tuberosity  ;  e,  internal  or  first  cuneiform  ;  /,  middle 
cuneiform  ;  external  cuneiform  ;  h,  cuboid  bone.  I  to 
V,  the  series  of  metatarsal  bones  ;  1,  3,  first  and  terminal 
phalanges  of  the  great  toe  ;  1,  2,  3,  first,  second,  and 
terminal  phalanges  of  the  second  toe. 


£rt  .which  receives  the  attachment  of  the  tendo 
Achillis,  and  an  upper  part  smooth  and  less 
prominent,  separated  from  that  tendon  by  a 
synovial  bursa.  The  part  in  front  of  the  tuber 
forms  a  slightly  constricted  neclc.  The  internal 
surface  of  the  bone,  traversed  by  the  plantar 
vessels  and  nerves  and  the  flexor  tendons,  is 
deeply  concave,  and  its  concavity  is  surmounted 
in  front  by  a  flattened  process,  the  sustentacU' 
limi  ial%  which  projects  inwards  near  the  an- 
terior extremity  of  the  bone  in  a  line  with  its 
1  upper  surface,  and  presents  inferiorly  a  groove 
occupied  by  the  tendon  of  the  flexor  iongus 
pollicis.  The  superior  surface  presents  two 
articular  facets  for  the  astragalus  :  the  anterior 
of  these  is  placed  over  the  sustentaculum,  and 
is  flat ;  the  other,  external  and  posterior  to  this, 
and  larger,  is  separated  from  it  by  a  rough 
furrow,  giving  attachment  to  the  interosseous  ligament,  and  is  con- 
vex from  without  inwards  and  backwards.  In  front  of  this  latter 
facet  is  a  rough  depression,  from  which  the  extensor  brevis  digitorum 
takes  origin.  The  anterior  extremity  articulates  by  a  surface  slightly 
concave  in  the  vertical  and  convex  in  the  transverse  direction,  with 
the  cuboid  bone,  and  internal  to  this,  in  front  of  the  sustentaculum 
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tali,  ib  gives  attachment  to  the  inferior  calcaneo-scaphoid  ligament. 
The  inferior  surface,  projecting  in  a  rough  anterior  tiilercle,  gives  attach- 
ment to  the  calcaneo-cuboid  ligaments.  The  external  surface  is  sub- 
cutaneous, and  on  the  whole  smooth,  but  presents  in  its  fore-parfc 
a  slight  ridge,  and  below  it,  superficial  grooves  traversed  by  the  tendons 
of  the  peronei  muscles. 

The  astragalus,  or  talus,  irregular  in  form,  receives  the  weight  of  the 
body  from  the  leg.  It  articulates  with  the  tibia  and  fibula  above,  the 
OS  calcis  below,  and  the  scaphoid  in  front.  Its  longest  axis  is  directed 
forwards  and  inwards.  Its  convex  anterior  extremity  is  called  the  head, 
and  the  circular  groove  behind  it  the  neclc.    The  superior  articular  sur- 

Fig.  104. — Right  Foot  viewed  from  below,  snowiNa  Fig.  104. 

THE  Plantah  Aspect.    (A.  T.)  ^ 

The  indications  are  the  same  as  in  the  preceding  figure  ; 
the  middle  and  external  cuneiform  bones  are  not  lettered  ; 
the  sesamoid  bones  are  not  represented  ;  they  will  be  seen 
in  the  view  of  the  articulations  of  the  foot. 

face,  placed  behind  the  neck,  consists  of  a  mid- 
dle and  two  lateral  parts.  The  middle  part, 
looking  upwards  to  the  tibia,  is  convex  from 
before  backwards,  broader  in  front  than  behind, 
with  its  outer^margin  higher  and  longer  than  the 
inner,  and  curved,  while  the  inner  is  straight. 
The  inner  lateral  part  is  narrow,  and  articulates 
with  the  internal  malleolus  ;  the  outer  lateral 
part,  much  deeper,  articulates  with  the  external 
malleolus.  Interiorly,  there  are  two  smooth  sur- 
faces, which  articulate  with  the  calcaneum.  The 
posterior  of  these,  the  larger,  concave  from 
within  outwards  and  forwards,  is  separated  by 
a  rough  depression  for  the  interosseous  liga-  /. 
ment  from  the  flat  anterior  surface,  which  rests 
on  the  sustentaculum  tali.  The  anterior  margin 
of  this  surface  is  continuous  with  the  rounded  i 
surface  of  the  head,  which  articulates  with 
the  scaplioid  bone.  The  posterior  border  of  the 
bone  lies  behind  the  sustentaculum  tali,  and  like 
that  process,  is  grooved  by  the  tendon  of  the  flexor  longus  pollicis. 

The  scaphoid  or  navicular  bone  is  placed  at  the  inner  side  of  the  foot 
between  the  astragalus  and  cuneiform  bones.  It  is  short  from  behind 
forwards,  and  broad  from  side  to  side.  It  presents  posteriorly  an 
articular  concavity  for  the  head  of  the  astragalus,  and  anteriorly  a 
convex  surface  divided  by  two  lines  converging  below,  into  three  facets 
which  articulate  respectively  with  the  three  cuneiform  bones.  On  its 
outer  side,  in  some  instances,  is  a  small  smooth  surface,  by  which  it  is 
articulated  to  the  cuboid  bone.  Its  superior  and  inferior  surfaces  are 
rough,  and  on  its  inner  border,  directed  downwards,  is  a  prominent 
tiiberde  to  which  the  tendon  of  the  tibialis  posticus  muscle  is  attached. 
_  The  cuneiform,  or  wedge-shaped  bones,  three  in  number,  are  dis- 
tinguished numerically  according  to  their  order  from  within  outwards. 
They  intervene  between  the  scaphoid  bone  and  the  three  inner  metatarsi 
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bones,  and  present  anteriorly  and  posteriorly  smooth  surfaces  for  articula- 
tion with  those  bones.  The  first  or  internal  cuneiform  bone  is  the  largest ; 
it  is  narrow  above,  and  thick  and  rough  towards  the  sole  ;  its  dorsal 
surface  looks  inwards  and  upwards,  and  is  marked  by  an  oblique 
descending  groove,  in  which  the  tendon  of  the  tibialis  anticus  lies  ; 
its  external  surface,  concave  and  rough  inferiorly,  is  smooth  and  arti- 
cular above.  The  second  and  third,  or  middle  and  external,  cuneiform 
bones  present  each  a  quadrangular  surface  superiorly,  and  a  narrower 
rough  edge  below,  contributing  thus  to  form  the  transverse  arch  of  the 
foot.  The  proximal  ends  of  the  three  bones  are  in  the  same  transverse 
line  ;  but  as  the  middle  bone  is  shortest,  the  internal  and  external 
project  forwards,  so  as  to  articulate  laterally  not  only  with  the  sides  of 
that  bone,  but  also  with  the  base  of  the  second  metatarsal  bone,  which 
is  inserted  between  them.  The  outer  side  of  the  third  cuneiform 
articulates  by  a  smooth  flat  surface  with  the  cuboid,  and  by  a  small 
narrow  facet  (sometimes  absent)  with  the  fourth  metatarsal  bone. 

The  cuboid  bone  is  situated  at  the  outer  side  of  the  foot,  between  the 
calcaneum  and  the  fourth  and  fifth  metatarsal  bones.  It  deviates  from 
the  cuboid  form  and  becomes  rather  pyramidal,  by  the  sloping  of  four  of 
its  surfaces  towards  the  smaller  external  border.  The  posterior  carti- 
laginous surface  articulates  with  the  os  calcis  :  the  anterior  surface,  also 
covered  with  cartilage,  is  divided  into  an  internal  quadrilateral  and  an 
■external  triangular  facet,  articnlating  with  the  fourth  and  fifth  metatarsal 
bones.  On  the  internal  aspect,  in  the  middle,  and  touching  its  superior 
border,  is  a  smooth  snrface,  which  articulates  with  the  external  cunei- 
form bone,  and  behind  this,  in  some  instances,  a  smaller  surface  arti- 
culating with  the  scaphoid,  while  the  remainder  is  rough  for  ligaments. 
The  external  border  presents  a  smooth  vertical  groove,  in  which  the 
tendon  of  the  peroneus  longus  lies  ;  and  the  inferior  surface  is  traversed 
obliquely  near  its  anterior  margin  by  a  continuation  of  the  same  groove  ; 
behind  this  there  is  a  thick  ridge,  which,  with  the  rest  of  the  inferior 
surface,  gives  attachment  to  the  calcaneo-cuboid  ligaments.  The  supe- 
rior surface,  looking  outwards  and  upwards,  is  on  the  whole  even,  but 
rather  rough. 

THE  METATARSUS. 

The  five  metatarsal  bones  are  distinguished  by  numbers,  according 
to  their  position  from  within  outwards. 

They  resemble  the  metacarpal  bones  of  the  hand  in  being  shafted 
bones,  slightly  convex  from  behind  forwards  on  the  dorsal  aspect,  and 
having  irregularly  shaped  proximal  extremities,  three-sided  shafts,  and 
rounded  heads  which  articulate  with  the  phalanges.  The  first  meta- 
tarsal bone  is  much  thicker  and  more  massive,  though  shorter  than 
any  of  the  rest.  The  others  diminish  in  length  from  the  second  to  the 
fifth. 

The  proximal  extremities  resemble  those  of  the  metacarpal  bones 
exactly  as  regards  the  number  of  bones  with  which  each  articulates. 
The  first  articulates  with  one  bone,  the  internal  cuneiform  ;  the  second 
with  four  bones,  viz.,  the  three  cuneiform,  and  the  third  metatarsal;  the 
third  with  three  bones,  viz.,  the  external  cuneiform  and  the  adjacent 
metatarsals  ;  the  fourth  with  four  bones,  viz.,  the  cuboid,  external  cunei- 
form, and  the  adjacent  metatarsals ;  the  fifth  with  two  bones,  viz.,  the 
cuboid  and  the  fourth  metatarsal.  The  fourth,  however,  is  sometimes  con- 
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nected  T\dth  only  three  bones,  its  facet  for  articulation  with  the  external 
cuneiform  being  absent.  The  tarsal  extremity  of  the  first  metatarsal 
bone  presents  a  slightly  concave  articular  surface,  and  is  broad  below 
and  narro\Y  above.  That  of  the  fifth  presents  externally  a  large  rough 
tuberosity  which  projects  beyond  the  other  bones  at  the  outer  side  of 
the  foot  ;  and  the  line  of  its  articulation  with  the  cuboid  bone  is  so 
oblique  that,  if  prolonged  inwards,  it  would  reach  the  digital  end  of 
the  first  metatarsal  bone.  The  tarsal  ends  of  the  remaining  three  bones 
are  broad  and  flat  above,  rough  and  narrower  below,  and  by  their  wedge- 
like form  assist  in  producing  the  transverse  arch  of  the  foot. 

The  shafts  present  in  the  greater  part  of  their  extent  a  prominent 
border  looking  upwards,  which  in  the  middle  three  projects  between 
the  dorsal  interosseous  muscles  on  each  side. 

The  heads,  or  distal  ends  are  smaller  than  the  proximal,  and  are 
marked  on  their  sides  by  depressions  and  tubercles.  Their  articular  sur- 
faces, smooth  and  convex,  are  prolonged  on  the  inferior  aspect,  where 
they  terminate  in  bifid  margins.  That  of  the  first  metatarsal  bone  pre- 
sents inferiorly  a  ridge  in  the  middle,  with  grooved  depressions  placed 
one  on  each  side  and  corresponding  to  the  position  of  the  sesamoid  bones. 

THE  PHALANGES. 

The  phalanges  of  the  toes  correspond  so  nearly  in  general  conforma- 
tion with  those  of  the  fingers  that  it  will  only  be  necessary  in  this  place 
to  state  the  points  in  which  they  differ  from  the  latter. 

The  phalanges  of  the  four  outer  toes  are  much  smaller  than  the 
corresponding  phalanges  of  the  hand  ;  but  those  of  the  great  toe  are 
larger  than  those  of  the  thumb.  The  shafts  of  the  first  row  of  pha- 
langes in  the  four  outer  toes  are  compressed  laterally  and  narrowed 
in  the  middle  ;  those  of  the  second  row,  more  especially  the  fourth  and 
fifth,  are  very  short,  and  consist  of  little  beyond  what  is  necessary  to 
unite  their  articular  extremities.  The  last  two  phalanges  of  the  little 
toe  are  in  adults  not  unfrequently  connected  by  bone  into  one  piece. 

Sesamoid  Bones. — Two  sesamoid  bones  lie  side  by  side  in  the 
plantar  wall  of  the  first  metatarso-phalangeal  joint,  and  glide  in  the 
grooves  on  the  head  of  the  first  metatarsal  bone.  Small  sesamoid 
bones  sometimes  occur  in  the  corresponding  joints  of  the  otlier  toes. 

THE    BONES   OF    THE    FOOT   AS   A  WHOLE. 

The  foot  is  narrowest  at  the  heel,  and  as  it  passes  forwards  becomes 
broader  as  far  as  the  heads  of  the  metatarsal  bones.  Tlie  posterior  ex- 
tremity of  the  calcaneum  is  inclined  slightly  inwards.  The  astragalus, 
overhanging  the  sustentaculum  tali,  inclines  inwards  from  the  calcaneum 
so  much  that  its  external  superior  border  is  directly  over  the  middle 
line  of  the  calcaneum,  and  hence  the  internal  malleolus  appears  more 
prominent  than  the  external.  The  foot  is  arched  from  behind  forwards, 
the  posterior  pier  of  the  arch  being  formed  by  the  heel,  the  anterior 
by  the  balls  of  the  toes.  The  arch,  indeed,  may  be  considered  as 
double  in  front,  with  a  common  support  behind.  Th  e  internal  division 
of  the  arch  is  that  which  bears  the  greater  part  of  the  weight  of  the 
body,  and  is  most  raised  from  the  ground  ;  it  consists  of  the  calcaneum 
in  its  posterior  two-thirds,  the  scaphoid  and  cuneiform  bones,  and  the 
three  inner  toes ;  tlie  outer  arch  is  formed  by  the  calcaneum  in  its 
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whole  length,  the  cuboid  bone,  and  the  fourth  and  fifth  toes,  a  great 
part  of  whicli  rests  upon  the  ground  in  standing.  Besides  bein^ 
arched  longitudinally,  the  foot  presents  likewise  a  transverse  arch 
formed  behind  by  the  cuboid  and  three  cuneiform  bones,  and  in  front 
by  the  metatarsal  bones. 

OSSIFICATION   OF    THE    BONES   OF   THE    PELVIS   AND    LOWER  LIMB. 

Os  innominatum. — The  innominate  bone  is  formed  from  the  three  principal 
pieces  previously  mentioned,  viz.,  the  ilium,  ischium,  and  os  pubis,  and  from 
various  others  of  an  epiphysial  nature.  OssiJacation  commences  in  the  cartilage 
©f  the  ilium  a  little  later  than  in  other  large  bones,  bone  beginning  to  be  depo- 
sited above  the  sciatic  notch  in  the  8th  or  9th  week.  This  is  followed  by  similar 
deposits  in  the  thick  part  of  the  ischium  below  the  acetabulum  in  the  3rd 
month,  and  in  the  ascending  ramus  of  the  pubis  in  the  4th  or  oth  month.  At 

Fig.  105. 
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Fig.  105. — OssiPiCATiON  OP  THE  Os  Inxominatum  (K,.  Quain).  ■ 

A,  the  condition  of  the  bone  at  birth.  Bone  has  spread  from  three  nuclei  into  the 
ilium,  ischium,  and  pubis,  which  meet  in  the  cartilage  of  the  acetabulum. 

B,  from  a  child  under  six  years  of  age.  The  rami  of  the  ischium  and  pubis  are  farther 
ossified,  but  still  separate. 

C,  a  bone  of  two  or  three  years  later,  in  which  the  rami  are  united. 

D,  the  bone  of  the  right  side  from  a  person  of  about  twenty  years.  Union  has  taken 
place  in  the  acetabulum,  and  the  additional  epiphyses  are  seen  in  the  crest  of  the  ilium, 
the  anterior  inferior  spine,  the  ischial  tuberosity,  and  the  margin  of  the  symphysis  pubis. 

In  A,  B  and  C,  1,  ilium  ;  2,  ischium  ;  3,  pubis  ;  below  D,  4,  separated  Y-shaped  piece 
formed  of  several  fragments  v/hich  begin  to  ossify  about  the  14th  year,  and  often  unite 
into  this  form  before  the  completion  of  the  acetabulum  ;  5,  epiphysis  of  the  crest  ;  6,  that 
of  the  tuberosity  of  the  ischium  ;  7,  that  of  the  symphysis  pubis  ;  8,  that  of  the  anterior 
inferior  spine  of  the  ilium. 

birth  the  greater  part  of  the  acetabulum,  the  crest  of  the  ilium,  the  tuberosity 
and  ramus  of  the  ischium,  the  body  and  descending  ramus  of  the  pubis  are  still 
cartilaginous  ;  ossification,  however,  from  the  three  primary  centres  has  extended 
into  the  margin  of  the  acetabulum.  In  the  7th  or  8th  year  the  rami  of  the  ischium 
and  pubis  become  completely  united  by  bone.  The  parts  which  meet  in  the 
acetabulum  are  still  separated  by  a  tri-radiate  strip  of  cartilage,  which  from 
its  shape  has  been  called  the  Y  cartilage.  This  cartilage  begins  to  be  ossified 
from  one  or  more  centres  about  the  age  of  puberty,  and  the  intermediate  bone 
or  epiphysis  so  form^ed  is  united  to  the  neighbouring  parts  about  the  17th  or 
18th  year.    Epiphyses  are  likewise  formed  in  the  cartilage  of  the  crest  of  the 


OSSIFICATION  OF  THE  FEMUR. 


119 


ilium,  the  tuberosity  of  the  ischium,  the  anterior  inferior  spine  of  the  ilium, 
and  the  symphysis  pubis.  These  begin  to  ossify  soon  after  puberty,  and  unite 
with  the  main  bone  from  the  2ord  to  the  2oth  year. 

The  p^'lvls  of  the  foetus  and  young-  child  is  of  very  small  capacity  propor- 
tionally to  the  size  of  the  body,  and  those  viscera  which  are  afterwards  contained 
for  the  most  part  in  the  true  pelvis  occupy  a  part  of  the  abdominal  cavity.  The 
inclination  of  the  pelvis  is  considerably  greater  in  early  life  than  in  the  adult. 

The  femur  is  developed  from  one  principal  ossific  centre  for  the  shaft 
which  appears  in  the  7th  week,  and  from  four  epiphyses,  the  centres  for  which 
appear  in  the  following  order  ;  — A  single  nucleus  for  the  lower  extremity  appears 
several  weeks  before  birth,  one  for  the  head  appears  in  the  1st  year,  one  for  the 


Fig.  106. 


Fig.  106. — Ossification  of  the  Femur  CK.  Quain.) 

A,  from  a  foetus  xmder  eight  months  ;  the  body  is  osseous,  both  ends  are  carti- 
laginous. 

B,  from  a  chikl  at  birth,  showing  a  nucleus  in  the  lower  epiphysis, 

C,  from  a  child  of  about  a  year  old,  showing  a  nucleus  in  the  articular  head. 

D,  at  the  fifth  or  sixth  year.  Ossification  has  extended  from  the  shaft  into  the  neck,, 
and  a  nucleus  has  appeared  in  the  great  trochanter. 

E,  near  the  age  of  puberty,  showing  more  complete  ossification  and  a  nucleus  in  the 
lesser  trochanter. 

1,  shaft ;  2,  lower  extremity  ;  3,  head  ;  4,  great  trochanter  ;  5,  small  trochanter. 
C,  D,  &  E  are  repi'esented  considerably,  A  and  B  very  little,  under  the  natural  size. 

great  trochanter  in  the  4th  year,  and  one  for  the  small  trochanter  in  the  loth  or 
14th  year.  These  epiphyses  become  united  to  the  shaft  in  an  order  the  reverse 
of  that  of  then  appearance.  The  small  trochanter  is  united  about  the  17th  year, 
the  great  trochanter  about  the  18th  year,  the  head  from  the  18th  to  the  19th  year, 
and  the  lower  extremity  soon  after  the  20th  year.  The  neck  of  the  femur  is 
formed  by  extension  of  ossification  from  the  shaft 

The  patella  is  formed  in  the  8rd  month  by  a  deposit  of  cartilage  in  the  tendon 
of  the  quadriceps  extensor  cruris  muscle.  In  this  cartilage  ossification  begins 
from  a  single  centre  during  the  third  year,  and  is  completed  about  the  age  of 
puberty. 

The  tibia  and  fibula  each  present,  besides  the  principal  centre  of  ossification 
for  the  shaft,  a  superior  and  an  inferior  epiphysis.  In  the  tibia  the  centre  for 
the  shaft  appears  in  the  7th  week  ;  that  for  the  upper  extremity,  including  the 
anterior  and  lateral  tuberosities,  appears  most  frequently  before,  but  sometimes 
after  birth  ;  and  that  for  the  inferior  extremity  and  internal  malleolus  appears 
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Fig.  107. — Ossification  op  the  Tibia  (R,  Qaain). 

A,  from  a  foetus  some  weeks  before  birth  ;  the  shaft  is  ossified  ;  the  ends  are  cartila- 
ginous. 

B,  from  a  child  at  birth,  showing  the  commencement  of  a  nucleus  in  the  upper  epiphysis. 

C,  at  the  third  year,  showing  the  nucleus  of  the  lower  epiphysis. 

D,  at  about  eighteen  or  twenty  years,  showing  the  united  condition  of  the  lower  epiphysis, 
while  the  upper  remains  separate.  The  upper  epiphysis  is  seen  to  include  the  anterior 
tuberosity. 

E  shows  an  example  of  a  separate  centre  for  the  anterior  tuberosity. 
1,  shaft  ;  2,  superior  epiphysis  ;  2*,  separate  centre  for  the  anterior  tuberosity  ;  3, 
inferior  epiphysis. 


Fig.  108. 
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Fig.  108. — Ossification  of  the  Fibula  (R.  Quain). 

A,  from  a  child  at  birth.    The  shaft  ossified  ;  the  ends  cartilaginous. 

B,  from  a  child  of  two  years,  showing  a  nucleus  in  the  lower  epiphysis. 

C,  from  a  child  of  about  four  years,  showing  the  nucleus  of  the  upper  epiphysis  ;  th© 
lower  ought  to  have  been  shown  as  more  advanced. 

B,  from  a  person  of  about  twenty  years,  in  which  the  lower  end  is  complete, ,  but  the 
upper  epiphysis  is  still  separate. 

1,  shaft  :  2,  lower  epiphysis  ;  3,  upper  epiphysis. 
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Fig.  109, 


Fig.  109. — OssiPiflATioN  OP  THE  BoNES  OP  THE  FooT  (R.  Quain). 

A,  right  foot  of  a  foetus  of  six  mouths.  The  metatarsal  bones  and  digital  i^halanges 
have  each  their  shafts  ossified  from  their  primary  centres  ;  the  tarsus  is  wholly  cartila- 
ginous, excepting  the  os  calcis,  in  which  the  nucleus  of  bone  has  just  appeared. 

B,  foot  of  a  foetus  of  from  seven  to  eight  months.  The  astragalus  shows  an  osseous 
nueleus. 

C,  from  a  child  at  birth  ;  the  cuboid  has  begun  to  ossify. 

D,  about  a  year  old,  showing  a  nucleus  begun  in  the  external  cuneiform. 

E,  in  the  third  year  ;  ossification  has  reached  the  internal  cuneiform. 

F,  between  three  and  four  years  old,  showing  ossification  in  the  middle  cuneiform  and 
scaphoid  bones,  and  in  the  epiphyses  of  the  metatarsal  bones  and  phalanges. 

Gr,  about  the  age  of  puberty.  Ossification  is  nearly  complete  in  the  tarsal  bones  ;  an 
epiphysis  has  been  formed  on  the  tuberosity  of  the  os  calcis,  and  the  epiphyses  of  the 
metatarsal  bones  and  phalanges  are  shown  separate. 

1,  nucleus  of  the  os  calcis  ;  1*  in  (},  the  epiphysis  of  the  os  calcis  ;  2,  nucleus  of  the 
astragalus  ;  3,  of  the  cuboid  ;  4,  of  the  external  cuneiform  ;  5,  of  the  internal  cuneiform  ; 
Q,  of  the  scaphoid  ;  7,  of  the  middle  cuneiform  ;  8,  metatarsal  bones  ;  8*,  distal  epiphyses 
of  the  four  metatarsal  bones  ;  8',  proximal  epiphyses  of  the  first  ;  9,  first  range  of  digital 
phalanges  ;  9*,  proximal  epiphyses  of  the  four  outer  of  these  phalanges  ;  9',  that  of  the 
first  phalanx  of  the  great  toe  ;  10,  second  range  of  phalanges  ;  10*,  the  epiphyses  of  these 
phalanges;  10',  epiphysis  of  the  terminal  phalanx  of  the  great  toe  ;  11,  four  terminal 
phalanges  ;  11*,  their  epiphyses. 
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in  the  2iid  year.  The  anterior  tuberosity  is  occasionally  formed  from  a  separate 
centre.  The  lower  epiphysis  and  shaft  unite  in  the  18th  or  19th  year,  the  upper 
epiphysis  and  shaft  unite  in  the  21st  or  22nd  year.  In  the  fibula  the  centre  for 
the  shaft  appears  rather  later  than  in  the  tibia  ;  that  for  the  lower  extremity 
appears  in  the  2nd  year,  and  that  for  the  upper,  unlike  that  of  the  tibia,  not  till 
the  3rd  or  4th  year.  The  lower  epiphysis  and  shaft  unite  about  the  21st  year, 
the  upper  epiphysis  and  shaft  unite  about  the  24th  year. 

The  tarsal  hones  are  ossified  in  cartilage  each  from  a  single  nucleus,  with  the 
exception  of  the  os  calcis,  which  in  addition  to  its  proper  osseous  centre,  has  an 
epiphysis  upon  the  upper  part  of  its  posterior  extremity.  The  principal  nucleus 
of  the  OS  calcis  appears  in  the  6th  month  of  foetal  life  ;  its  epiphysis  begins  to 
be  ossified  in  the  10th  yea]%  and  is  united  to  the  tuberosity  in  the  15th  or  16th 
year.  The  nucleus  of  the  astragalus  appears  in  the  7th  month  ;  that  of  the 
cuboid  at  bii-tli  ;  that  of  the  external  cuneiform  in  the  1st  year  ;  that  of  the 
internal  cuneiform  in  the  ord  year  ;  that  of  the  middle  cuneiform  in  the  4th 
year  ;  and  that  of  the  scaphoid  in  the  4th  or  .5th  year. 

The  'metatarsal  hones  and  jyhalanr/es  agree  respectively  with  the  corresponding 
bones  in  the  hand,  in  the  mode  of  their  ossification.  Each  bone  is  formed  from 
a  principal  piece  and  one  epiphysis  ;  and  while  in  the  four  outer  metatarsal  bones 
the  epiphysis  is  at  the  distal  extremity,  in  the  metatarsal  bone  of  the  great  toe 
and  in  the  phalanges  it  is  placed  at  the  proximal  extremity.  In  the  fii'st  meta- 
tarsal bone  there  is  also  to  be  observed,  as  in  the  first  metacarpal  (see  ossification 
of  that  bone),  a  tendency  to  the  formation  of  a  second  or  distal  epiphysis.  (A. 
Thomson.)  In  the  metatarsal  bones  the  nuclei  of  the  shafts  appear  in  the  8th 
or  9th  week.  The  epiphyses  appear  from  the  3rd  to  the  8th  year,  and  unite  with 
the  shafts  from  the  18th  to  the  20th  year.  The  nuclei  of  the  shafts  of  the 
phalanges  appear  in  the  9th  or  10th  week.  The  epiphyses  appear  from  the  8th  to 
the  10th  year,  and  unite  with  the  shafts  from  the  19th  to  the  21st  year. 


MORPHOLOCJY   OF    THE    BONES    OF    THE  LIMBS. 

Relation  to  the  Axial  Skeleton.  — Anatomists  have  generally  agreed  to .  look 
upon  the  relation  which  the  bones  of  the  limbs  bear  to  the  rest  of  the  skeleton 
as  that  of  appendages  to  the  trunk,  hence  their  distinction  as  api)end\cular  parts 
of  the  axial  skeleton  ;  and  most  are  also  disposed  to  regard  these  appendages  as 
similar  radiations  or  extensions  from  one  or  more  of  the  vertebral  segments  in  two 
determinate  situations  of  the  trunk.  But  opinions  are  still  divided  as  to  the  typical 
number  of  the  vertebral  somatomes  which  are  involved,  and  as  to  the  exact  nature 
of  the  pai-ts  which  form  the  radiations.  The  existence  in  both  of  a  supporting 
arch  in  relations  somewhat  resembling  those  of  pleurapophyses  or  ribs,  and  the 
division  of  this  arch  at  the  joints  of  the  limbs  (shoulder  and  hip  joints)  into  an 
upper  or  dorsal  and  a  lower  or  ventral  section  is  easily  recognised ;  the  dorsal 
being  firmly  attached  to  the  side  of  the  sacrum  in  the  lower  limb,  while  in  the 
upper,  the  ventral  part  of  the  arch  abuts  on  the  sternum.  But  it  does  not  appear  to 
be  yet  determined,  even  in  the  case  of  the  pelvic  arch,  w^hat  is  the  exact  nature  of 
the  lateral  mass  of  the  sacrum,  and  in  both  limbs  it  is  still  doubtful  what  is  the 
precise  homological  relation  of  the  arch  to  the  vertebrse.  The  fact,  however, 
that  a  quinquifid  division  of  the  peripheral  parts  of  both  limbs  is  constant  in 
man  and  a  certain  number  of  animals,  and  that  in  no  animals  above  fishes  is 
there  a  greater  number  of  elements  than  five,  while  in  many  animals  some  of  the 
elements  may  be  absent  or  abortive,  together  with  the  remarkably  regular  passage 
of  a  certain  number  of  spinal  nerves  from  the  trunk  to  the  limb,  of  which  five 
are  of  considerable  size  in  man  and  those  animals  possessing  the  limb  elements 
complete,  appears  favourable  to  the  view  that  both  limbs  have  prolonged  into 
them  the  elements  of  five  vertebral  segments,  and  it  is  generally  held  that  these 
elements  follow  each  other  in  a  similar  order  in  the  two  limbs  from  the  cephalic 
to  the  caudal  part  of  the  vertebral  axis,  so  that  the  poUex  and  radial  elements 
occupy  the  cephalic  side  of  the  upper,  while  the  hallux  and  tibia  take  the  same 
place  in  the  lower  limb.  (See  Ov/en  On  the  Nature  of  Limbs,"  Goodsir  "  On. 
the  Morj^hological  Constitution  of  Limbs,"  in  Edin.  New  Philos.  Journ.,  1857.) 
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Homolog-ical   Comparison   of  Upper   and  Lower   Limbs  A  certain 

anatomical  correspondence  between  the  upper  and  lower  limbs,  which  is  apparent 
to  common  observation,  is  admitted  in  even  a  fuller  degree  hy  most  scientific 
anatomists  as  the  result  of  a  careful  comparison  of  the  form,  structure,  and 
relations  of  their  bones,  as  well  as  of  their  other  parts.  But  very  different  views 
have  been  taken  of  the  nature  and  extent  of  the  comparison  which  may  be  made 
between  them.  Thus  Vicq  d'AzjT.-  compared  the  bones  of  the  upper  limb  of  one 
side  of  the  body  to  the  bones  of  the  lower  limb  of  the  other  :  and  Bourgery  and 
Cruveilhier  regarded  the  upper  end  of  the  tibia  as  homologous  with  that  of  the 
ulna,  while  they  compare  its  lower  end  to  that  of  the  radius.  But  all  such 
fanciful  views  have  now  yielded  to  the  fuller  appreciation  of  honiological 
correspondence  which  has  resulted  from  a  more  careful  comx)aiison  of  structure 
in  a  wide  series  of  animals,  and  the  study  of  their  transformations  in  embryonic 
development ;  and  thus  the  general  conclusion  has  been  formed,  that  the  thoracic 
and  pelvic  limbs  are  constructed  on  the  same  general  type  in  man  and  animals, 
both  as  regards  the  attaching  girdles  of  the  shoulder  and  pelvis,  and  in  the 
three  several  sections  of  which  each  limb  is  composed.  There  are,  however, 
cei-tain  modifications  of  that  general  plan,  leading  to  considerable  differences  in 
the  form,  size,  and  number  of  the  individual  parts  in  different  animals,  which 
appear  to  be  in  a  great  measure  related  to  the  different  uses  to  which  the  upper 
and  lower  limbs  are  respectively  applied  ;  as,  for  example,  in  the  upper  limb  of 
man,  the  breadth  of  the  shoulders,  caused  by  the  interposition  of  the  clavicle, 
the  greater  extent  of  motion  in  the  shoulder  joint,  the  eversion  of  the  humerus-^ 
and  the  forward  flexed  attitude  of  the  elbow-joint,  the  arrangements  for  pro- 
nation and  supination  by  rotation  of  the  radius  and  hand,  and  the  opposability 
of  the  thumb,  all  have  reference  to  the  freedom,  versatility,  and  precision 
of  the  movements  of  the  upper  limb  as  an  organ  of  prehension  and  touch  ;  while 
in  the  lower  limb,  the  comparatively  fixed  condition  and  arched  form  of  the 
pelvic  girdle,  the  greater  strength  cf  the  bones,  the  close-fitting  of  the  hip-joint, 
the  inversion  of  the  femur,  the  backward  flexure  of  the  knee-joint,  the  arched 
form  of  the  foot,  and  non-opposability  of  the  great  toe,  have  all  manifest  relation 
to  the  support  of  the  trunk  and  pelvis,  and  then  movements  upon  the  lower 
limbs.  In  the  lower  animals,  greater  modifications  in  the  form  of  both  limbs  are 
to  be  observed,  obviously  adapted  to  their  different  functions  in  each  case. 

Without  attempting  to  follow  out  this  subject  by  any  detailed  reference  to 
comparative  anatomy  or  development,  it  may  be  useful  to  state  here  shortly  the 
more  probable  conclusions  which  have  been  formed  by  the  most  recent  inquirers 
with  respect  to  the  homological  correspondence  of  the  several  parts  of  the  upper 
and  lower  limbs.* 

Shoulder  and  Pelvic  Girdles.  With  respect  to  the  attaching  bones  of  the 
two  limbs,  it  is  generally  held  that  the  blade  of  the  scapula  corresponds  with  the 
ilium,  each  of  them  forming  the  dorsal  section  of  their  respective  arches  ;  and 
the  greatest  difference  between  them  consisting  in  the  scapula  being  entirely  free 
from  bony  ai-ticulation  with  the  vertebral  column,  and  capable  therefore  of 
considerable  motion,  while  the  ilium  is  firmly  jouited  to  the  lateral  mass  of  the 
sacrum.  The  ventral  part  of  the  shoulder-girdle,  completed  by  the  ai-ticulation 
of  the  clavicles  with  the  sternum,  presents  no  doubt  at  first  sight  some  similarity 
to  the  meeting  of  the  ossa  pubis  at  the  symphysis  ;  and  thus  at  one  time  the 
clavicle  and  the  pubis  were  looked  upon  as  homologous  bones.  But  the  fuller 
knowledge  of  comparative  anatomy  has  more  recently  led  to  the  adoption  of  a 
different  view,  according  to  which  it  appears  more  probable  that  the  pubis  repre- 
sents rather  the  epicoracoid  bone  of  the  Mcnotremata  and  of  Beptiles,  while,  as 
before  believed,  the  coracoid  process  of  man,  originally  separate,  and  typically  a 
distinct  bone,  is  represented  ui  the  pelvic  girdle  by  the  ischium.  Thus,  then,  it 
appears  that  the  clavicle  is  not  repeated  in  the  lower  limb  giixlle  ;  and  in  the 
place  of  the  very  imperfect  coracoid  process  of  man  and  most  mammals,  there 

*  It  is  right  to  mention  that,  while  in  the  comparison  here  given  most  British  and 
European  authors  coincide,  opinions  widely  different  from  these  are  held  by  several  com- 
parative anatomists  of  distinction  in  America,  among  whom  may  be  mentioned  Agassiz, 
Wyman,  Wilder,  and  Coues. 
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exists  in  the  lower  limb  a  double  ventral  branch  (pnbis  and  ischium)  most 
probably  corresponding  morphologically  to  the  epicoracoid  and  coracoid  of  the 
Monotremata  and  Reptiles,  The  clavicle  has,  indeed,  by  some  been  held  to  be 
represented  by  Poupart's  ligament,  but  it  seems  on  the  whole  more  probable  that 
there  is  no  exact  homolog-ue  of  the  clavicular  arch  in  the  lo-v^^t- r  limb.  The 
marsupial  bone  of  the  pouched  mammals  does  not  represent  the  clavicle,  but  lies 
in  the  situation  of  the  upper  or  mesiad  pillar  of  the  external  inguinal  aperture. 

With  regard  to  the  com^parison  to  be  established  between  the  individual  parts 
of  the  scapula  and  ilium,  still  greater  difficulty  prevails  than  in  the  general  deter- 
minations before  mentioned.  When  looked  at  only  in  man,  the  iliac  fossa  appears 
at  first  sight  to  be  the  most  obvious  representative  of  the  subscapular  fossa ; 
while  the  dorsum  ilii  seems  to  contain  within  its  limits  parts  corresponding  to 
both  the  supra-  and  infraspinal  fossEe.  But  when  our  observation  extends  to  a 
series  of  different  animals,  this  view  loses  its  apparent  probability,  and  a  different 
mode  of  comparison  is  forced  upon  us.  It  then  appears  obvious  that  the  iliac 
fossa  does  not  at  least  coiTcspond  to  the  subscapular  ;  but  the  full  determina- 
tion of  the  homologies  of  the  different  paints  of  the  scapula  and  ilium,  is  one  of 
the  most  difiicult  parts  of  this  intricate  subject.  Two  different  views  have  lately 
been  brought  forward,  the  one  suppoi-ted  by  Flower,  according  to  which  the 
scapula  and  ilium  are  supposed  to  have  undergone  rotation  v.dth  reference  to 
the  axis  of  the  limbs  in  different  directions,  the  scapula  backwards,  the  ilium 
forwards,  in  such  a  manner  that  the  prescapular  fossa  (supraspinous  of  man) 
corresponds  to  the  sacral  surface  of  the  ilium,  the  postscapular  (infraspinous  of 
man)  to  the  iliac  fossa  or  surface,  and  the  subscapular  to  the  gluteal.  (See 
Flower's  "  Osteology  of  the  Mammalia,"  and  "  On  the  Correspondence  between 
parts  composing  the  shoulder  and  ohe  pelvic  girdle  of  the  Mammalia,"  Journ.  of 
Anat.,  vol.  iv.,  1870.)  According  to  the  other  view  maintained  by  Humphry, 
the  prescapular  and  iliac  fossa3  are  regarded  as  homologous,  and  the  post- 
scapular  fossa  as  corresponding  with  the  dorsum  ilii  or  gluteal  surface,  the  sub- 
scapular surface  being  represented  by  the  sacral  and  the  true  pelvic  surfaces  of 
the  ilium.  (Humphry,  Comparison  of  the  Shoulder  Bones  and  Muscles  with 
the  Pelvic  Bones  and  Muscles,"  Journ.  of  Anat.,  vol.  v.  :  see  also  Mivart,  in  Linn. 
Soc.  Trans.  186G,  and  RoUeston,  in  the  same,  1869).  In  the  more  developed 
forms  of  the  scapula  and  ilium,  in  which  the  muscular  fossee  are  of  large  extent, 
it  is  almost  impossible  to  trace  the  relations  now  referred  to  ;  but  in  the  com- 
parison of  the  simple  forms  of  these  bones  which  belong  to  some  animals  with 
those  of  others  throughout  the  series,  resemblances  are  perceived  which  give  to 
the  views  of  Flower  the  greatest  share  of  probability.  In  such  simpler  forms  of 
scapula  and  ilium  these  bones  may  be  described  as  three -sided  prismatic  rods,  in 
which  an  internal  surface  is  separated  from  two  external  surfaces  by  anterior 
and  posterior  ridges,  and  the  two  external  surfaces  are  divided  by  an  external 
ridge  which  descends  from  the  dorsal  extremity  of  the  bones  to  the  cavity  of  the 
joints.  It  is  in  this  external  ridge,  glenoid  in  the  scapula  and  cotyloid  in  the 
ilium,  and  vdiich  includes  in  both  the  attachment  of  the  great  extensor  muscle  of 
the  limb,  that  the  key  to  the  homologies  of  the  bones  is  probably  to  be  found. 
Further  observations,  especially  on  the  disposition  of  the  muscles,  are  necessary 
to  determine  this  question  satisfactorily. 

Bones  of  the  Limbs. — In  making  the  comparison  of  the  bones  composing  the 
limbs  themselves,  it  may  be  proper  to  re'N'ert  to  the  simpler  relations  subsisting 
between  the  limbs  and  the  trunk  or  vertebral  axis  of  the  body  in  earlier 
embrj^onic  life,  and  to  remind  the  reader  that  there  is  a  determinate  and  similar 
position  in  which  the  elements  of  the  limb-forming  paii3S  are  developed  from  the 
side  of  the  vertebral  stem  or  trunk  (Humphry).  In  the  very  earliest  stage,  while 
the  embryo  still  occupies  the  prone  position  in  the  blastoderm,  the  limbs  may  be 
said  to  bud  out  laterally  from  the  dorsal  plates  as  flatfish  semilunar  flaps,  so  that 
they  present  a  dorsal  and  a  ventral  surface,  coinciding  with  these  respective 
surfaces  of  the  trunk  :  but  in  the  next  stage,  when  the  limbs  come  to  be  folded 
against  the  body  in  the  ventral  direction,  although  the  origmal  relation  to  the 
trunk  is  undisturbed,  their  axes  have  now  come  to  lie  nearly  perpendicularly  to  the 
transverse  plane  of  the  vertebral  axis,  and  the  position  of  the  limbs  is  such  that  in 
each  there  is  one  border  which  looks  towards  the  head,  and  another  which  looks 
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Figs.  110  &  111.— Sketch 
OF  THE  Bones  op  the 
Thoracic  and  Pelvic 
Limbs  so  placed  as  to 
SHOW  corresponding 

PARTS    IN    BOTH.  (A. 

The  preaxial  borders  of 
"both,  limbs  are  towards 
the  reader's  right  hand, 
and  the  dorsal  or  true  ex- 
tensor surfaces  are  shown 
throughout  the  Avhole  ex- 
tent of  the  limbs.  The 
somewhat  artificial  rei:ire- 
sentation  given  in  these 
figures  cannot  be  obtained 
from  a  single  view  of  the 
specimens  in  one  position, 
but  it  is  easily  brought  out 
by  slightly  shifting  the 
bones  or  changing  the 
point  of  view.  The  hu- 
meral tuberosities  are 
separated  so  as  to  show 
them  on  the  borders  of  the 
bone.  Fig,  110,  Thoracic 
Limb;  ssp,  supraspinous  or 
jirescapular  fossa  ;  isp,  in- 
fraspinous  or  postscapular 
fossa  ;  ssc,  a  small  i^art  of 
subscapular  fossa  ;  hs, 
base  of  scapula  ;  sa,  su- 
perior angle  ;  ia,  inferior 
angle  ;  sp,  spine  ;  ac, 
acromion  :  cr,  coracoid 
process  ;  gb,  glenoid  bor- 
der with  place  of  attach- 
ment of  triceps  muscle  ; 
f/c,  glenoid  cavity  ;  k, 
humerus,  preaxial  border  ; 
tm,  large  or  preaxial  tuber- 
osity ;  tp,  small  or  i^ost- 
axial  tuberosity ;  cr,  radial 
condyle  ;  cm,  ulnar  con- 
dyle ;  r,  radius  ;  it,  ulna  ;  o, 
olecranon  ;  px,  pollex  side  ; 
jyi,  pisiform  and  postaxial 
side  of  hand.  Fig.  Ill, 
Pelvic  Limb  :  ss,  sacral 
surface  of  ilium  ;  il,  iliac 
fossa  ;  di,  a  small  p;irt  of 
dorsum  ilii  or  gluteal  sur- 
face ;  ic,  crest  of  ilium  ; 
as,  anterior  superior 
spinous  process  ;  ij^l,  ilio- 
pectineal  line  ;  ep,  x>ec- 
tineal  eminence  ;  is,  in- 
ferior spine  and  attach- 
ment of  rectus  muscle  ; 
cc,  cotyloid  cavity  ;  sjy, 
symphysis  pubis  ;  isc, 
ischium  ;  /,    femur,  its 

preaxial  border  ;  trp,  lesser  or  preaxial  trochanter  ;  trrii,  greater  or  postaxial  ta-oclianter 
ct,  tibial  condyle  ;  cf,  fibular  condyle  ;  p,  patella  t,  tibia  ;  tt,'  tibial  tuberosity  ;  // 
fibula ;  hx,  hallux  ;  ca,  calcaneal  tuberosity. 
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towards  the  tail.  To  these  borders  of  tlie  limbs.  Huxley  and  Flower  have  given 
the  names  of  preaxial  and  postaxial  respectively,  as  indicating  their  position 
before  and  behind  the  axis  of  the  limbs.  "Wlien  at  a  somewhat  later  stage  of 
development,  the  divisions  of  the  limbs  make  their  appearance,  and  more  especially 
when  the  quinquifid  division  of  the  digits  in  the  hand  and  foot  becomes  percep- 
tible, it  is  obvious  that  the  thu.mb  and  radius  in  the  one  limb,  and  the  great  toe 
and  tibia  in  the  other,  occupy  corresponding  cephalic  and  preaxial  situations  ;  and 
it  is  not  difficult  to  trace  from  these  the  corresponding  relations  of  the  parts  in 
the  upper  division  of  the  limbs  ;  and  thus  the  radial  condyle  of  the  humerus  with 
the  great  tuberosity  are  preaxial,  while  the  lesser  tuberosity,  ulnar  condyle,  ulna, 
and  little  finger  are  postaxial.  In  the  lower  limb,  the  lesser  trochanter,  internal 
condyle,  tibia  and  great  toe  are  preaxial,  while  the  great  trochanter,  external 
condyle,  fibula,  and  lesser  toe,  are  postaxial.  And  at  the  same  time  the  dorsal  or 
extensor  surface  of  the  limbs  becomes  external,  and  the  ventral  or  flexor  surface 
becomes  internal. 

Fig.  112. — Lateral  view  of 
THE   Human  Embryo  of 

ABOUT  SEVEN  WEEKS,  SHOW- 
ING THE  Rudimentary 
Limbs  in  their  seoond 
Position.     (A.  T.)  ]\1ag- 

NIFIED  7  DIAMETERS. 

preaxial  or  radial  and 
pollex  border  of  the  thoracic 
limb  ;  u,  its  postaxial  or  ulnar 
and  little  finger  border ;  t, 
preaxial  or  tibial  and  hallux 
border  of  the  pelvic  limb  ;  /, 
its  postaxial  or  fibular  and 
little  toe  border. 

Very  soon,  however,  in  the  higher  animals  and  in  man,  farther  changes  operate 
in  bringing  about  the  permanent  form.  First,  there  is  the  eversion  of  the  humerus 
so  as  to  place  the  radial  condyle  outwards,  and  the  inversion  of  the  femur  so  as  to 
place  the  tibial  condyle  inwards.  In  the  upper  limb  of  man,  the  radius  being  in 
semipronation,  no  material  change  occurs  in  the  position  of  the  hand,  the  thumb 
hanging  naturally  forward  ;  but  in  animals,  destined  to  rest  on  the  palmar 
aspect  of  the  hand  or  digits,  important  changes  occur  in  the  position  of  the 
radius  by  which,  as  this  bone  is  brought  forward  upon  the  humerus,  and  its 
lower  end  carried  inwards,  the  manus  or  its  elements  are  placed  permanently 
in  the  prone  position,  with  the  first  or  radial  digit  inwards.  In  the 
foot  no  such  change  is  required,  as  already  by  the  internal  rotation  of  the 
femur  at  its  upper  part,  the  conditions  for  plantar  support  have  been  secured, 
and  the  fii-st  or  tibial  digit  is  on  the  inner  side.  Further,  in  man,  as  the  body 
attains  its  full  development,  both  limbs  are  extended  in  a  line  parallel  to  the 
axis  of  the  trunk,  the  upper  dropping  loosely  from  the  shoulder- joint  with  the 
greatest  freedom  of  motion  ;  the  lower  more  closely  articulated  in  the  hip-joint, 
and  suited  to  give  firm  support  to  the  body  in  the  erect  posture. 

It  is  proper  to  mention  here  a  very  ingenious  view  of  the  homologies  of  the 
limbs  which  has  been  suggested  by  Martins,  according  to  which  the  humerus 
is  to  be  regarded  as  virtually  twisted  upon  itself  to  the  extent  of  90°  at  the 
neck,  and  90°  more  from  that  part  downwards,  or  to  the  extent  of  180°  in 
its  whole  length.  By  this  torsion,  Martins  accounts  for  the  deviation  of  the 
external  condyle  of  the  humerus  from  the  original  or  typical  position  which  he 
considers  to  remain  in  the  femur,  and  thus  he  endeavours  to  show,  and  it  must 
be  admitted  with  some  appearance  of  probability,  how,  by  supposing  the  humerus 
to  be  untwisted,  an  exact  correspondence  of  the  surfaces  and  borders  can  be 
established  between  the  humerus  and  femur.  Gegenbaur  has  adopted  this 
view,  and  has  added  some  facts  in  illustration  of  it.    (Ch.  Martins,  "  Nouv. 
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Compar.  des  Membres  Pelviens  et  Tlioraciques,  &c.,  decluite  de  la  Torsion  de 
rHumems,"  Mem.  de  I'Acad,  de  Montpellier,  torn,  iii.,  1857.  Gegenbaur,  On 
the  Torsion  of  the  Humerus,"  in  Jenaischen  Zeitsch,  and  Annal.  des  Sciences 
Nat.,  iv.,  p.  50.)  But  it  is  easy  to  show  by  reference  to  the  embryonic  condi- 
tion, that  the  outward  displacement  of  the  lov/er  end  of  the  humerus  in  the  pro- 
gress of  its  formation,  does  not  exceed  90". 

Martins  has  also  proposed  the  view,  that  in  order  to  compare  the  lower  leg- 
with  the  fore-arm,  it  is  necessary  to  look  upon  the  upper  part  of  the  tibia  (corre- 
sponding- in  the  main  to  the  radius),  as  including,  or  having  had  transferred  to 
it  as  it  were,  the  olecranon  process  and  upper  part  of  the  ulna ;  and  he  thus 
accounts  for  the  attachment  of  the  great  extensor  tendon  of  the  leg  to  the  tibia 
through  the  patella,  which,  according  to  his  scheme,  represents  the  olecranon 
instead  of  to  the  fibula.  Ingenious  as  these  views  undoubtedly  are,  they  are 
liable  to  considerable  objections  on  embryological  grounds,  and  though  not  to 
be  rejected  altogether,  cannot  be  considered  as  supplying  the  key  to  the  explana- 
tion of  the  homologies  of  the  limbs. 

Hand  and  Foot.— The  similarity  of  the  digital  and  metacaipal  bones  of  the 
hand  with  those  of  the  foot  in  number,  form,  and  connections  is  so  great  that 
the  homological  correspondence  of  these  bones  is  immediately  recognised.  The 
main  differences  between  them  consist  in  the  greater  general  length  of  the  digits 
of  the  hand,  and  the  opposability  of  the  thumb  to  the  other  fingers  through 
its  mobility  at  the  carpo-metacarpal  articulation, — conditions  which  are  peculiarly 
characteristic  of  man,  and  do  not  exist  in  the  same  form  o-r  degree  in  any  of  the 
lower  animals. 

Fig.  113.— Dorsal  Surface  of  the  Right  Manus  op  Fig,  113. 

A  Water  Tortoise,     (Flower  after  G-egenbam-, ) 

R,  radius  ;  U,  idna  ;  r,  radiale  ;  intermedium  ; 
u,  ulnare  ;  c,  centrale  ;  1 — 5,  five  carpal  bones  of  the 
distal  row  ;      — m^,  five  metacarpals. 

Between  the  carpus  and  tarsus  \here  is  also 
considerable  general  similarity,  especially  in  the 
bones  of  the  distal  series  ;  but  in  those  of  the 
proximal  row  there  are  some  difl'erences  which 
may  be  referred  to  here  at  greater  length.  There 
can,  indeed,  be  no  doubt  as  to  the  homolog-ical 
correspondence  of  the  trapezium,  trapezoid  and 
magnum  with  the  internal,  middle  and  external 
cuneiform  bones  of  the  tarsus  respectively,  nor  of 
the  unciform  with  the  cuboid  bone  ;  and  all  the 
more  in  the  case  of  the  last  two  bones,  that  it  is 
found  that  in  the  Chelonia  and  some  other  reptiles 
and  amphibia,  the  second  series  of  carpal  and 
tarsal  bones  are  increased  to  five  by  the  division  of  the  unciform  of  the  hand 
and  cuboid  of  the  foot  into  two  each  ;  thus  giving  one  carpal  or  tarsal  bone 
for  articulation  with  each  of  the  five  metacarpal  or  metatarsal  bones. 

Upon  the  homologies  of  the  proximal  series  of  bones,  new  light  has  been 
thrown  by  the  researches  of  Gegenbaur.  IJntersuch,  zur  Vergleich,  Anat., 
&c,,  Carpus  and  Tarsus,"  Leipzig,  1861.)  In  the  simplest  and  most  constant 
foi-m  of  this  series  in  the  carpus,  he  distinguishes  typically  three  bones,  viz., 
2i,  radial,  'intermediate,  and  an  ?/Z;Mr,  con-esponding  respectively  to  the  scaphoid., 
lunar  and  cuneiform  bones  of  human  anatomy.  The  pisiform  he  regards  as  an 
osseous  element  developed  in  the  tendon  of  a  muscle  (flexor  carpi  ulnaris), 
and  therefore  not  holding  the  same  rank  in  the  series  as  the  other  bones, 
but  constituting  an  ulnar  sesamoid.  In  the  foot  Gegenbaur  shows  that  the 
astragalus  corresponds  to  the  united  scaphoid  and  lunar  of  the  hand,  or  to 
the  proximal  parts  at  least  of  these  bones.  But  ui  some  mammals  (Simiae  and 
Rodentia),  as  well  as  in  reptiles  and  amphibia,  another  bone  has  long  been  known. 
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to  exist,  interposed  between  the  bones  of  the  proximal  and  distal  rows,  and  more 
immediately  between  the  scaphoid  and  lunar  and  the  trapezium  and  trapezoid. 
This  bone  is  termed  the  os  centrale,  and  several  circumstances  appear  to  indicate 
that  it  most  frequently  corresponds  to  a  part  of  one  of  the  proximal  bones.  In 
the  carnivora  and  some  other  mammals,  the  scaphoid  and  lunar  are  united  in 
the  adult  into  one  bone,  the  scaplio-lmiar,  and  Flower  has  observed,  that  in  the 
young-  dog-  there  is  frequently,  but  not  invariably,  a  separate  ossification  in  the 
distal  part  of  the  scapho-lunar  corresponding-  in  position  and  relations  with  the 
OS  centrale  of  other  animals  (Flower,  Journ.  of  Anat.,  vol.  iv.,  1870)  ;  and  a  similar 


Fig.  114, — Dorsal  Surface  of  the  Uight  Cahptts  of  Man  (Flower).  \ 

s,  scaphoid  ;  Z,  lunar ;  c,  cuneiform  ;  p,  pisiform  ;  tm,  trapezium  ;  td,  trapezoid  ; 
m,  magnum  ;  u,  unciform  ;  I — Y,  five  metacarpals. 

Fig.  115, — Dorsal  Surface  op  the  Carpus  of  a  Baboon  (Flower). 

s,  scaphoid  ;  I,  lunar  ;  c,  cuneiform  ;  p,  pisiform  ;  tm,  trapezium  ;  td,  trapezoid  ; 
m,  magnum  ;  u,  unciform  ;  os,  radial  sesamoid  ;  ce,  os  centrale  ;  I — V,  five  meta- 


observation  has  been  made  in  the  carpus  of  the  young  lion  by  Wilder  (1873). 
But  in  both  of  these  animals  in  the  adult  this  piece  of  bone  has  become  com- 
pletely ossified,  so  as  to  form  one  with  the  scapho-lunar.  It  seems  probable  that 
in  some  animals  a  central  bone  may  be  derived  from  the  separation  of  the 
proximal  pai-t  of  the  os  magnum. 

The  determination  of  the  homology  of  the  navicular  bone  of  the  tarsus  is  not 
yet  fully  made  out,  but  it  seems  most  probable  that  this  bone  corresponds  not  to 
any  single  or  entire  bone  of  the  carpus,  but  rather  to  the  os  cent  rale,  together 
with  a  detached  portion  of  the  scaphoid. 

In  some  animals  there  is  a  tenth  separate  bone  of  the  carpus,  which  seems 
most  nearly  to  correspond  to  the  tuberosity  of  the  scaphoid  :  this  constitutes  the 
typical  radial  sesamoid  of  Gegenbaur,  and  the  navicular  bone  of  the  tarsus  may  per- 
haps correspond  to  this  along  with  the  os  centrale.  It  is  interesting  to  remark  that 
this  bone  is  sometimes  found  separate  in  the  human  hand.  (See  W.  Griiber, 
Struthers,  Turner,  and  others,  in  Journ.  of  Anat.,  and  Mivart  On  the  Ap- 
pendicular Skeleton  of  the  Primates"  in  Philos.  Trans,  18G7.) 

The  OS  Calais  is  generally  believed  to  correspond  most  nearly  with  the  cuneiform 
of  the  carpus,  and  by  some  it  has  been  held  to  include  the  pisiform, — a  view  not 
participated  in  by  Gegenbaur,  but  of  the  truth  of  which  any  one  will  be 
convinced  by  the  inspection  of  the  hand  and  foot  of  the  bear.  It  is  deserving  of 
remark  that  in  the  young-  of  that  animal,  the  much  enlarged  pisiform  possesses 
an  epiphysis  of  its  own.  exactly  similar  to  the  one  known  as  existing  on  the 
tuberosity  of  the  calcaneum. — a  fact  observable  also  in  other  animals,  and  which 
of  itself  refutes  the  view  taken  by  some  that  the  pisiform  corresponds  to  the 
epiphysis  of  the  calcaneal  tuberosity,    (Allen  Thomson.) 

The  following  tables  present  a  synoptical  view  of  the  corresponding,  or  homo- 
logous bones  or  other  parts  in  the  thoracic  and  pelvic  limbs. 


Fig.  114. 


Fig.  115, 
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I.—Table  of  the  Homologous  Bcnes  in  the  Thoeacic  and  Pelvic  Limbs 

Thoeacic  Limb.  Pelvic  Limb. 

Scapula   Ilium. 

Precoracoid   Pubis. 

Coracoid      .       .       .       .       .       ,    .  Ischium. 

Glenoid  cavity         .....    Cotyloid  cavity. 

Clavicle       ......  Absent. 

Humerus  .       .       .       .       ,       .       .  Femur. 

Great  tuberosity  .       ,       .       .  .    .    Lesser  trocbanter. 

Small  tuberosity       .....    Great  troclianter. 

External  condyle  .       .       .       .  .    .    Internal  condyle. 

Eadius     .......  Tibia. 

Ulna   Fibula. 

Carpus   Tarsus. 

Metacarpus  .......  Metatarsus. 

PoUex   Hallux. 

Digital  phalanges  .       .       .       .       .    .  Digital  phalanges. 


II. — Table  of  the  Homologous  Bones  of  the  Caepws  and  Tarsus 
(after  Gegenbaue). 

Carpus.  Tarsus. 


Ti/j)ical  Kamcs. 
Eadiale 

Intermedium  .  . 
Ulnare 

Ulnare  sesamoideum  . 

Centrale       .       .  . 

Eadiale  sesamoideum 

Carpale  i.  . 

 II.  . 

 III. 

 IV.        .        .  ) 

  V.    .  . 


Kamcs  in  Ilumaji  Ayiatomy. 


Scaphoid  .       ,  ] 

Lunar       .  •    •  ji 

Cuneiform  .       .  } 

Pisiform    .  •    •  i 

(part  of  scaphd.  or 

other  Done) 
(part  cf  scaphoid) 

Trapezium 
Trapezoid  .       .  . 
Magnum 

Unciform         .    .  Cuboid 


Astragalus 
Os  calcis    .  . 

Navicular 

Int.  Cuneiform 
Mid.  Cuneif.  . 
Ext.  Cuneif.  . 


Tijincal  Xamcs. 

(  Tibiale. 

)  Intermedium. 

)  Fibularo    .    .    .  "j 

(  Fibulare  sesa- 
moideum   .    .  ' 

j  (Centrale)      .    . ' 

I  (Tibiale  sesamoi- 
deum) .  . 

Tarsale  I. 

 II. 

 III. 


III. — Table  of  the  Homologous  Parts  of  the  Scapula  and  Ilium 
(according  to  Flower). 
Scapula.  Ilium. 
Supraspinous  fossa      ....    Sacral  and  true  pelvic  surface. 
Infraspinous  fossa  .       .       .       .    .    Iliac  fossa. 
Subscapular  fossa       ....    Gluteal  or  dorsal  surface. 
Base       .......    Iliac  crest. 

Spine  and  acromion  .       .       .    Ilio-pectineal  line  and  eminence. 

Superior  angle        .       .        .        .    .    Posterior  superior  spine. 
Inferior  angle     .....    Anterior  superior  spine. 
Superior  border      .        .        .        .    .    Posterior  or  ischial  border. 
External  or  glenoid  border  .       .       .    Anterior  or  cotyloid  border. 

ADAPTATION    OF    THE    SKELETON    TO    THE    ERECT  ATTITUDE. 

.  The  axial  skeleton  of  man  is,  for  the  purposes  of  station  and  progression 
raised  more  fully  to  the  vertical  position  than  is  the  case  in  any  animal ;  and 
along  with  this  the  lower  limbs  are  extended  in  lines  parallel  to  the  axis  of  the 
trunk.  The  feet  rest  on  the  ground  by  the  contact  of  the  heel  and  the  balls  of 
the  toes,  the  centre  of  gTavity  of  the  body  falling  within  the  basis  of  support. 
For  the  maijitenance  of  this  altitude,  the  constant  action  of  the  muscles  pfi^^sing 
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over  the  ankle-joint  is  more  immediately  necessary.  But  at  the  knee  and  hip- 
joint,  it  is  mainly  by  the  mechanism  of  the  ligaments  and  other  parts  of  the 
joints,  and  less  directly  by  muscular  action,  that  the  erect  attitude  is  maintained, 
as  will  be  more  fully  shown  in  the  description  of  the  different  articulations. 

There  are,  besides,  many  peculiarities  in  the  construction  of  the  body,  and 
especially  of  the  skeleton,  which  are  associated  with  the  assumption  of  the  erect 
posture,  and  although  many  of  them  have  been  noticed  in  the  description  of  the 
several  sets  of  bones,  it  may  still  be  useful  to  recapitulate  them  briefly  in  this  place. 

It  may  first  be  remarked  that  the  full  development  of  these  peculiarities 
belongs  to  the  adult  condition.  In  the  infant,  while  still  unable  to  walk,  the 
large  proportional  size  of  the  head,  amounting  to  nearly  a  fifth  of  the  whole 
body,  the  comparative  straightness  of  the  vertebral  column,  or  absence  of  the 
curves  which  characterise  the  spine  of  the  adult,  the  shortness  of  the  lower  limbs, 
and  incompleteness  of  their  structures,  all  contribute  to  render  the  assumption 
of  the  erect  attitude  by  the  child,  for  a  time,  difficult  and  insecure.  Thus  the 
middle  distance  between  the  vertex  of  the  head  and  the  foot  in  a  child  is 
situated  somewhat  above  the  umbilicus,  Vv^hile  in  the  adult  it  is  generally  at  the 
upper  border  of  the  pubis,  or  even  lower  in  some  pai-t  of  the  symphysis.  In  the 
child  also,  from  the  large  dimensions  of  the  head  and  upper  part  of  the  body,  the 
centre  of  gravity  is  carried  to  a  considerably  higher  point  than  in  the  adult. 

The  skull  of  man  differs  from  that  of  animals  in  being  nearly  balanced  on  the 
vertebral  column,  the  condyles  of  the  occipital  bone  being  brought  forward  to 
nea,r  the  middle  of  the  base,  by  the  comparative  shortness  of  that  part  of  the 
skull  which  lies  in  front  of  the  foramen  magnum,  and  the  projection  backwards 
of  that  which  lies  behind  it.  In  animals  the  skull  hangs  forwards,  as  it  were, 
from  the  extremity  of  the  column,  and  is  sustained  by  the  elastic  ligamentum 
nuchse,  represented  in  man  by  a  comparatively  feeble  structure  which  passes 
between  the  external  occipital  protuberance,  and  the  spinous  processes  of  the 
cervical  vertebr£e. 

The  spinal  column,  by  its  pyramidal  form,  is  fitted  to  sustain  the  weight  which 
bears  do-wn  upon  its  lower  part,  and  by  means  of  its  different  curvatures  j}ossesses 
elasticity  and  strength  combined,  and  allows  considerable  range  of  motion  to  the 
trunk,  without  removal  of  the  "centre  of  gravity  from  within  its  base.  The 
strong  and  expanded  sacrum  is  the  immediate  means  of  transferrmg  the  weight 
of  the  trunk  to  the  ossa  innominata  and  lower  limbs. 

The  pelvis  is  of  peculiar  breadth  in  man,  presenting  an  upper  and  lower  arch 
which  meet  at  the  hip-joints,  and  is  so  inclined  that  a  vertical  line  descending 
from  the  centre  of  gravity  of  the  body  is  in  a  plane  slightly  behind  the  centres 
of  motion  of  the  hip-joints.  The  breadth  of  the  pelvis  enables  the  balance  to  be 
more  easily  maintamed  in  lateral  movements  of  the  l3ody  by  compensating 
inclinations  of  different  parts  to  opposite  sides  of  the  basis  of  support,  and  the 
long  neck  of  the  femur  gives  an  advantageous  insertion  to  the  muscles  by  which 
the  balance  of  the  body  is  principally  preserved.  The  os  inn.ominatum  is  mainly 
distinguished  from  the  same  bone  in  animals  by  the  breadth  of  its  iliac  portion, 
which  gives  support  to  the  abdominal  viscera,  and  attachment  to  the  greatly 
developed  iliac  and  gluteal  muscles. 

The  lower  limbs  are  remarkable  for  their  length  and  strength.  The  femur  is 
greatly  elongated,  its  length  considerably  exceeding  that  of  the  tibia, — a  condi- 
tion which  is  requisite  not  only  to  give  a  sufficient  extent  of  stride,  but  also  to 
enable  the  body  to  be  balanced  in  different  degrees  and  varieties  of  stooping. 
The  foot  of  man  alone  among  animals  has  an  arched  instep,  and  it  likewise 
presents  a  great  breadth  of  sole.  The  great  toe  is  distinguished  by  its  full 
development,  and  especially  from  that  of  the  quadrumana,  by  its  want  of 
opposability,  being  constructed,  not  for  grasping,  but  for  supporting  the  weight 
of  the  body,  and  giving  spring  to  the  step. 

While  stability  and  strength  are  thus  provided  in  the  lower  limbs,  mobility  and 
lightness  are  secured  in  the  upper.  This  is  apparent  on  comparison  of  the 
shoulder,  elbow,  and  wrist,  with  the  hip,  knee,  and  ankle.  In  the  hand,  also, 
the  movable  phalanges  are  as  long  as  the  carpal  and  metacarpal  bones  taken 
together,  while  in  the  foot  they  are  not  a  thiixl  of  the  length  of  the- tarsal  and 
m-etatarsal  bones. 
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Section  IL— AETHROLOGY. 

THE    ARTICULATIONS    IN  GENERAL. 

Yaeious  Foems  of  Joints. — The  name  of  articulation,  synonymous 
^vith  joint,  is  given  in  descriptive  anatomy  to  the  connection  subsisting 
in  the  recent  skeleton  between  any  of  its  denser  component  parts, 
whether  bones  or  cartilao^es.  In  most  instances  some  softer  intervening 
substance  lies  between  the  bones,  uniting  Vaem  together,  or  clothing  the 
surfaces  which  are  opposed ;  but  the  manner  in  which  the  several 
pieces  of  the  skeleton  are  thus  connected,  varies  to  a  great  degree  both 
as  to  the  nature  of  the  uniting  substances,  and  the  extent  of  movement 
which  they  allow.  In  some  instances,  as  in  the  cranial  bones,  the 
closeness  of  the  apposition,  the  unevenness  of  the  fitting  surfaces  or 
€dges,  and  the  small  amount  and  dense  nature  of  the  intervening  sub- 
stance (periosteum),  admit  of  little  or  no  perceptible  movement.  In 
other  instances  of  continuous  union  the  extremities  of  the  bones  are 
placed  at  such  a  distance,  and  the  intervening  substance  (ligament  or 
cartilage)  is  so  yielding,  that  bending  or  other  m^ovements  may  take 
place.  But  in  the  greater  number  of  articulations  the  apposed  surfaces 
of  bone  are  not  united  either  directly  or  mediately  with  each  other,  but 
are  free,  and  covered  with  plates  of  smooth  cartilage,  the  surfaces  of 
which  fit  accurately  together,  while  the  bones  are  held  together  by 
ligamentous  structures  placed  in.tlie  vicinity  of  the  joints.  In  such 
articulations  the  bones  are  capable  of  gliding  or  moving  upon  each 
other,  the  extent  and  directions  of  such  movements  varying  with  the 
shape  of  the  opposed  cartilaginous  surfaces,  and  the  form  and  attach- 
ments of  the  ligamentous  and  other  bands  which  unite  them.  It  is 
upon  distinctions  such  as  those  now  adverted  to  that  the  various  kinds 
of  joints  or  articulations  have  been  brought  under  the  three  classes  of 
Synarthrosis,  Amphiarthrosis,  and  Diarthrosis. 

Synarthrosis  means  direct  or  immediate  union,  and  comprehends 
the  joints  vvith  little  or  no  motion.  It  is  found  chiefly  in  the  various 
forms  of  suture  by  which  the  bones  of  the  head,  excepting  the  lower 
jaw,  are  united.  The  suture  is  serrated  or  dentatcd  when  the  contiguous 
margins  of  the  bones  are  subdivided  or  broken  up  into  projecting  points 
and  recesses  by  which  they  fit  very  closely  to  one  another,  as  in  the 
borders  of  most  of  the  tabular  bones  of  the  cranium.  The  squamous  or 
scaly  suture  is  that  in  which,  as  in  the  union  of  the  temporal  with  the 
parietal  bone,  the  edges  are  thinned  and  bevelled,  so  that  one  overlaps 
the  other  to  a  considerable  extent. 

The  harmonic  suture  or  harmonia  is  the  term  employed  to  denote 
simple  apposition  of  comparatively  smooth  surfaces  or  edges,  as  in  the 
case  of  the  two  superior  maxillary  bones ;  and  the  term  scMndtjlesis  is 
applied  to  that  kind  of  union  in  which  one  bone  is  received  into  a 
groove  in  another,  as  occurs  between  the  rostrum  of  the  sphenoid  bone 
and  the  vomer.  The  impaction  of  the  roots  of  the  teeth  in  their  sockets 
has  likewise  been  reckoned  among  the  articulations,  though  with 
doubtful  propriety,  and  has  been  designated  by  the  term  gonqdwsis. 
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Ampliiarthrosis  means  the  mixed  articulation,  or  that  in  which 
there  is  mediate  union  by  some  intervening-  substance,  with  partial 
mobility.  The  articulations  between  the  bodies  of  the  vertebrce,  that 
between  the  two  ossa  pubis  at  the  symphysis,  and  that  between  the  two 
first  pieces  of  the  sternum,  may  be  taken  as  examples  of  this  mode  of 
connection.  Some  of  the  joints  of  this  kind  pass  on  the  one  hand  into 
synarthrosis,  and  on  the  other  into  diarthrosis. 

Biarthrosis  includes  the  complete  joints,  with  synovial  cavities  sepa- 
rating the  surfaces  of  the  articular  bones,  and  is  attended  with  consider- 
able yet  varying  degrees  of  mobility.  In  this  form  of  joint,  plates  of  carti- 
lage cover  the  articular  parts  of  the  bones  and  present  within  the  joint 
free  surfaces  of  remarkable  smoothness,  and  these  surfaces  are  further 
lubricated  by  the  synovial  fluid  secreted  from  the  delicate  membrane 
which  lines  the  fibrous  coverings  and  all  other  parts  of  the  articulating 
cavity  except  the  cartilage.  This  membrane  is  continuous  with  the 
margin  of  the  articular  cartilages,  and  along  with  them  completely 
encloses  the  joint  cavity.  The  bones  are  further  held  together  by 
fibrous  tissue  in  the  various  forms  of  ligaments,  such  as  membranous 
capsules,  flat  bands,  or  rounded  cords.  These  ligaments,  it  is  true,  are 
not  so  tight  as  to  maintain  the  bones  in  close  contact  in  all  positions  of 
the  joint,  but  are  rather  tightened  in  some  positions  and  relaxed  in 
others,  so  that  they  may  be  looked  upon  chiefly  as  controllers  of  move- 
ments. The  bones  are  likewise  held  together  in  diarthrodial  joints,  by 
atmospheric  pressure,  and  by  the  surrounding  muscles.  Certain  forms 
of  diarthrodial  joint  have  received  special  names.  The  term  gimilymus 
is  used  to  distinguish  a  hinge  joint,  or  one  which  admits  only  of  flexion 
and  extension,  like  the  elbow,  knee  and  ankle.  Enartlirosls  (Cruveil- 
hier)  is  the  ball-and-socket  form  of  joint,  like  the  shoulder  and  hip, 
allowing  motion  in  every  direction.  Arthrodia  is  a  joint  with  nearly 
flat  surfaces,  which  admits  of  gliding  movement  merely,  as  in  the  arti- 
culations of  the  carpus,  tarsus,  and  articular  processes  of  the  vertebra3. 

Vaeious  Kinds  of  Movement. — The  various  movements  of  the 
bones  in  diarthrodial  joints  are  distinguished  by  difi'erent  terms  ac- 
cording to  their  directions,  viz.,  angular  movement,  circumduction, 
rotation,  and  gliding  ;  but  it  is  proper  to  remark  that  although  different 
kinds  of  movement,  answering  to  these  several  terms,  may  readily  be 
recognised,  yet  they  are  rarely  of  only  one  kind  in  any  joint,  but  rather 
several  kinds  of  movement  are  frequently  combined,  and  they  also  run 
into  one  another  in  great  variety. 

Angular  movement  is  movement  in  such  a  manner  as  to  increase 
or  diminish  the  angle  between  two  bones,  so  that  they  shall  lie  more  or 
less  nearly  in  a  straight  line.  The  different  kinds  of  angular  movement 
are  designated  by  different  terms  according  to  the  directions  in  which 
they  take  place  with  reference  to  the  limb  or  body :  thus  flexion  and 
extension  indicate  angular  movements,  which  have  the  effect  of  bending" 
or  straightening  parts  upon  one  another  or  upon  the  trunk  of  the  body : 
adduction  and  ahdiidion  indicate  angular  movement  to  and  fi'om  the 
mesial  plane  of  the  body,  or,  when  fingers  and  toes  are  referred  to,  these 
terms  may  be  used  to  denote  movement  to  and  from  the  middle  line  of 
the  hand  or  foot. 

Coaptation  is  a  foim  of  angular  movement,  in  which,  as  in  the  movement  of 
the  patella  on  the  femur  the  articular  sxu'f ace  of  one  Ibone  travels  over  that  of 
another,  so  as  to  bring  different  parts  of  the  surfaces  successively  into  contact  in 
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the  manner  of  a  wlieel  rolling-  on  tlie  ground,  tliis  movement  being-  usually- 
accompanied  by  a  certain  amount  of  gliding. 

Circnindiiction  is  the  moveraent  performed  when  the  shaft  of  a 
long  bone  or  a  part  of  a  limb  describes  a  cone,  the  apex  of  which  is 
placed  in  the  joint  at  or  near  one  extremity  of  the  bone,  while  the  sides 
and  base  of  the  cone  are  described  by  the  rest  of  the  moving  part. 

dotation  signifies  movement  of  a  bone  round  its  axis  without  any 
great  change  of  situation. 

G-lidiiig  is  applied  to  that  kind  of  movement  in  which  the  surfaces 
of  adjacent  bones  are  displaced  without  any  accompanying  angular 
or  rotatory  motion,  as  in  the  movement  of  flat  surfaces  over  each  other 
in  some  of  the  carpal  and  tarsal  articulations,  or  in  the  movement  of 
advance  and  retreat  of  the  lower  jaw. 

In  the  various  joints  provided  with  synovial  cavities,  the  cartilaginous  surfaces 
of  the  bones  are  so  formed  as  usually  to  be  in  close  apposition  or  contact  ;  but  in 
certain  positions  they  are  not  entirely  so.  and  there  are  even  instances  in  which 
the  separation  of  the  surfaces  must  be  considerable,  as  in  the  case  of  the  patella, 
in  some  positions  of  the  knee.  In  these  cases  the  vacuity  is  filled  up  by  folds 
of  the  synovial  membrane,  or  by  fatty  processes  connected  with  it. 


ABTICUIiATIOKS    OF    THE    TE-U]^3'K    AND  HEAD. 

ARTICULATIONS    CP    THE    VERTEBRAIi  COLUMN. 

The  moveable  vertebra}  are  connected  together  by  elastic  discs  inter- 
posed between  the  bodies  ;  by  synovial  joints  between  the  articulating 
processes  ;  and  by  ligaments. 

The  intervertebral  discs  are  plates  of  composite  structure  placed 
between  the  bodies  of  the  vertebrse  from  the  axis  to  the  sacrum.  Each 
is  composed  of  a  fibro-laminar  part  externally,  and  of  a  pulpy  substance 
in  the  centre. 

Fig.  116. — A  Lumbar  Vertebra,  seen  from  Fig.  116. 

ABOVE,   WITH  PART  OP  THE  INTERVERTEBRAL 

Disc  adhering  to  the  body,  h 

1,1,  the  concentric  arrangement  of  the  fibrous 
laminai  ;  2,  the  central  soft  cartilaginous  or 
gelatinous  substance. 

The  laminar  part  forms  more  than 
half  of  the  mass,  and  consists  of  con- 
centric laminae  of  fibro-cartilage  and 
fibrous  tissue  alternating  one  with 
another.  These  laminae  are  not  quite 
vertical,  for  if  a  vertical  section  of  a 
disc  be  made,  a  certain  number  of  the 
layers  nearest  to  the  circumference  of 
the  disc  will  be  seen  bulging  outwards, 
while  others  situated  more  deeply  and  less  closely  compacted  together 
are  convex  towards  the  centre ;  *^and  wlien  the  spine  is  bent  in  any 
direction,  the  curves  of  the  different  layers  are  augmented  on  the  side 
towards  which  the  column  is  inclined.  The  individual  layers  consist 
chiefly  of  fibres  extending  obliquely  between  the  vertebrae  and  firmly 
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attached  to  both ;  the  direction  of  the  fibres  being  reversed  in  each 
successive  layer.  Some  of  the  fibres  also  are  nearly  horizontal.  The 
central  part  of  the  fibro-cartilage  is  a  pulpy  and  elastic  material  which^ 
when  the  pressure  which  confines  it  is  taken  off  by  cutting  through 
the  intervertebral  substance,  rises  up  so  as  to  assume  a  conical  form. 
It  is  then  seen  to  be  of  a  lobate  structure,  and,  examined  under  the 
microscope,  exhibits  a  finely  fibrous  and  homogeneous  matrix,  with 
numerous  spherical  and  elliptical  cells,  some  of  them  resembling  carti- 
lage-corpuscles, others  larger  and  of  various  appearance. 

It  is  now  generally  admitted  that  the  pulp  of  the  intervertebral  disc  is  a  per- 
sistent part  of  the  chorda  dorsalis ;  homolog-ous,  therefore,  with  those  larger 
vestiges  of  the  chorda  dorsalis  which  occupy  the  biconical  cavities  between  the 
bodies  of  the  veii^ebra^  in  fishes.  According  to  Luschka,  there  is  present  in  each 
disc  a  synovial  cavity,  and  the  lobes  of  the  pulp  are  synovial  villi,  similar  to 
those  which  are  to  be  found  in  the  knee  and  shoulder  joints,  but  of  larger  size, 
and  occupying  the  whole  cavity  ;  and  it  is  worthy  of  notice  that  in  like  manner 
secondary  cavities,  developed  within  the  chorda  dorsalis,  are  found  in  the  inter- 
vertebral substance  in  many  fishes.  (Luschka,  "  Die  Halbgelenke  des  Menschli- 
chen  Korpers,"  Berlin,  1858,  p.  84.) 

A  thin  cartilaginous  layer,  incomplete  towards  the  circumference, 
covers  the  surfaces  of  the  vertebrse  and  gives  attachment  to  the  discs. 
Excluding  from  consideration  the  first  two  vertebrse,  between  which  it 

Fig.  117.  Fig.    117.— Vertical  Anteeo- 

PosTERioR  Section  through 
TWO  Lumbar  YERTEBRiE,  show- 
ing THE  ARRANGEMENT  OF  THE 

Intervertebral  Disc.  | 

1,1,  the  librous  oblique  bands, 
which  are  curved  outward  ;  2, 
those  which  are  curved  inwards  ; 
3,  the  central  soft  cartilaginous  or 
gelatinous  substance  :  the  capsule 
of  the  joint  between  the  articular 
processes  is  represented. 

does  not  exist,  the  inter- 
vertebral material  forms  in 
length  about  a  fourth  of 
the  movable  part  of  the  column.  The  dorsal  part  of  the  column  has, 
in  comparison  with  its  length,  a  much  smaller  proportion  than  the 
cervical  or  lumbar  parts. 

The  discs  in  the  cervical  and  lumbar  regions  are  thicker  in  front  than  behind, 
and  it  has  been  determined  that  the  convexity  of  those  portions  of  the  column  is 
due  to  them  much  more  than  to  the  bodies  of  the  vertebras,  while  the  arching  of 
the  dorsal  portion,  on  the  contrary,  is  rather  owing  to  the  shape  of  the  bones. 
(W.  and  E.  Y/eber,  "  Mechanik  der  menschl.  Gewerkzeuge,"  p.  90,  et  seq.,  G5t- 
tingen,  1836.) 

The  anterior  common  ligament  is  a  strong  band  of  fibres,  which 
is  placed  on  the  front  of  the  bodies  of  the  vertebraB,  and  reaches  from 
the  axis  to  the  first  bone  of  the  sacrum,  becoming  broader  as  it  descends. 
It  consists  of  longitudinal  fibres  which  are  dense,  firm,  and  well  marked. 
The  superficial  fibres  extend  from  a  given  vertebra  to. the  fourth  or  fifth 
below  it ;  the  fibres  beneath  these  pass  over  the  bodies  of  several  verte- 
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bra  ;  whilst  the  deeper  ones  pass  only  between  adjacent  vertebrge.  The 
band  is  thicker  towards  the  middle  of  the  bodies  of  the  yertebras  than 
at  their  margins,  or  over  the  intervertebral  cartilages ;  by  which  means 
the  transverse  depressions  of  the  bodies  are  filled  up,  and  the  surface  of 
the  column  rendered  more  even.  The  fibres  adhere  more  closely  to  the 
margins  of  the  bones  than  to  the  middle  of  their  bodies^  and  still  more 

Fig.  118.— The  5ni,  6tii,  7th,    Sth  Fig.  118. 

AND  9th  Dorsal  Vertebra,  with 
A  part  op  the  6th,  7th,  and  8th 

ElBS,    FROM   the    right    SIDE  AND 
FRONT.     (A.  T.)  ^ 

1  to  2,  the  anterior  common  liga- 
ment of  the  bodies  of  the  vertebrae  ;  at 
+  +,  a  portion  of  the  ligament  is 
removed  so  as  to  expose  the  inter- 
vertebral plate  between  the  Stli  and 
9th  vertebrce,  in  which  the  diagonal 
fibres  of  the  external  laminaj  of  the 
intervertebral  disc  are  represented. 
(The  further  description  of  this  figure 
will  be  found  at  p.  141.) 

closely  to  the  invertebral  car- 
tilages. Upon  the  sides  of  the 
bodies  there  are  some  fibres 
which  are  thin  and  scattered, 
and  reach  from  one  bone  to 
another. 

The  posterior  coiiimon 
ligament  is  situated  within 
the  spinal  canal,  and  is  at- 
tached to  the  posterior  surface 
of  the  bodies  of  the  vertebras ; 
it  extends  from  the  axis  to  the 
sacrum.  At  its  upper  extremity 

it  is  continuous  with  the  apparatus  ligamentosus.  It  is  smooth, 
shining,  and  broader  at  the  upper  than  at  the  lower  part  of  the  spine. 

Fig.  119. — The  Bodies  op  three  Lumbar  Vertebrj^,  seen  from  Fig.  119. 

behind,  v/ith  the  Posterior  Common  Ligament.  3 

The  arches  have  been  removed  by  cutting  through  the  ]3edicles. 
The  narrowing  of  the  posterior  common  ligament  opposite  the 
.  middle  of  each  body,  and  its  greater  width  and  attachments  opposite 
the  intervertebral  discs,  are  represented. 

In  the  neck  it  extends  quite  across  the  bodies  of 
the  vertebrae,  but  in  the  back  and  loins  it  is  broader 
opposite  the  intervertebral  cartilages  than  at  the 
middle  of  the  bodies,  so  that  its  margins  present  a 
series  of  points  or  dentations  with  intervening  concave 
spaces.  It  adheres  firmly  to  the  fibro-cartilages  and 
to  the  contiguous  margins  of  the  bodies  of  the  vertebrae,  but  it  is 
separated  from  the  middle  of  the  bodies  by  the  transverse  parts  of  the 
large  venous  plexus.  Between  the  ligament  and  the  prolongation  of  the 
dura  mater  which  lines  tlie  canal,  some  loose  connective  tissue  is 
interposed. 
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The  joints  of  tlie  articulating  processes  present  each  a  synovial 
cavity  surrounded  by  an  irreguhir  iibrous  capsule.    The  fibrous  bands 


Fig.  120. — The  Arches  op  three  Dorsal  Veu- 

TEBR.^;,  SEEN  FROM  BEFORE.  g 

Tlie  bodies  of  tlie  vertebrce  have  been  removed  by 
sawing  through  the  pedicles,  to  show  the  articular 
capsules  and  the  ligamenta  subflava. 


of  these  capsules  are  longer  and  looser  in 


lamina  of  one  vertebra  near 


the  cervical  than  in  the  dorsal  and  lumbar 
regions. 

The  ligamenta  siiMava  are  ligaments 
consisting  of  yellow  elastic  tissue,  which 
connect  the  laminse  of  the  vertebrae.  Their 
fibres  are  nearly  vertical,  and  are  attached 
superiorly  to  the  anterior  surface  of  the 
its  inferior  margin,  and  inferiorly  to  the 


upper  margin  and  part  of  the  posterior  surface  of  the  lamina  of  the 


Fig.  121. 


Fig,  121.— Antbro-Posterior  Vertical  Sec- 
tion OP  THE  UPPER  PART  OP  THE  VeRTEBRAL 

Column,  and  part  of  the  Occipital  Bone, 
SHOWING  THE  ARTICULATIONS.  (A.  T.  after 
Arnold. ) 

1,  1,  anterior  common  ligament  of  the  bodies 
of  the  vertebne  ;  1',  anterior  atlanto- occipital 
ligament  ;  2,  from  this  figure  upwards  the  pos- 
terior common  ligament  of  the  bodies  ;  2',  the 
continuation  of  the  preceding  or  apparatus  liga- 
mentosns  lying  on  the  basilar  process  of  the 
occipital  bone  ;  3,  3,  3,  tliese  figures  are  placed 
on  the  inside  of  the  arches  of  the  2nd  cervical 
and  1st  and  6th  dorsal  vertebra?  ;  the  ligamenta 
subflava  are  to  be  seen  stretching  between  the 
laminae  ;  4,  4,  placed  upon  two  of  the  intsr- 
spinous  ligaments  ;  4'  divided  edge  of  the 
occipital  bone  behind  the  foramen  magnum,  and 
below  it,  the  posterior  occipito-atlantal  ligament  ; 
5,  5,  supraspinous  ligaments  ;  6,  ligamentum 
nuchre  ;  + ,  its  upper  extremity  at  the  occipital 
tuberosity  ;  +  + ,  its  lower  extremity  terminat- 
ing in  the  supraspinous  ligaments  of  the  upper 
dorsal  vertebraa. 


vertebra  beneath.  They  are  most  dis- 
tinctly seen  when  the  arches  are  de- 
tached from  the  bodies  of  the  vertebra?, 
and  they  are  viewed  from  the  front. 
Posteriorly  they  appear  short,  and  in 
the  dorsal  region  are  concealed  by  the 
prominent  inferior  margins  of  the 
laminae  and  the  roots  of  the  spines. 
Their  outer  margins  are  close  to  the 
articulating  processes  ;  their  inner  margins  are  thickened  and  in  contact 
with  each  other  beneath  the  root  of  the  spinous  process.  - 

The  ligamenta  subflava  do  not  exist  between  the  occiput  and  the 
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atlas,  nor  between  the  latter  and  the  axis  ;  common  fibrous  membrane 
supplies  their  place  in  these  two  spaces,  constituting  posterior  occipito- 
iitlantal  and  atlanto-axial  ligaments. 

The  mterspinons  ligaments,  thin  and  rather  membranous,  have  an 
attachment  extending  from  the  root  to  near  the  summit  of  each  spinous 
process,  and  connect  the  inferior  border  of  one  with  the  superior  border 
tDf  that  next  below  it.  They  are  best  seen  in  the  lumbar  region,  and  are 
least  developed  in  the  neck. 

The  supraspinons  ligaments  consist  of  small  compressed  bundles 
of  longitudinal  fibres,  which  connect  the  summits  of  the  spinous  pro- 
cesses, and  form  a  continuous  chain  from  the  seventh  cervical  vertebra 
to  the  spine  of  the  sacrum.  The  superficial  fibres  pass  dow^n  from  a 
given  vertebra  to  the  third  or  fourth  below  it ;  those  more  deeply 
seated  reach  only  from  one  to  the  next,  or  the  second  below  it. 

The  ligamentum  michse  is  the  continuation  upwards  of  the 
supraspinous  ligament.  It  is,  in  the  human  subject,  a  thin  inter- 
muscular septum  of  elastic  and  white  fibrous  tissue,  the  most  super- 
ficial part  of  which  extends  from  the  spine  of  the  seventh  cervical 
Tertebra  to  the  occipital  protuberance,  while  the  deeper  fibres,  springing 
from  the  same  origin,  pass  to  the  occipital  spine,  and  the  spines  of  the 
six  upper  vertebrae.  It  is  the  representative  of  a  strong  elastic  struc- 
ture which  suspends  the  head  in  the  lower  animals. 

The  intertransverse  ligaments  are  unimportant  bands  extending 
between  the  transverse  processes.  In  the  lumbar  regions  they  are 
membranous,  in  the  dorsal  region  they  are  rounded  bundles  intimately 
connected  with  the  muscles  of  the  back  ;  and  in  the  neck  they  are 
"usually  reduced  to  a  few  irregular  fibres,  Avhich  may  in  some  instances 
be  wanting. 

Movements.— The  movements  of  flexion  and  extension  of  the  vertebral  column 
are  freely  allovfed  in  the  cervical  and  lumbar  regions,  but  in  the  dorsal  are  limited 
by  the  small  amount  of  intervertebral  substance  and  the  imbrication  of  the 
laminas.  The  greatest  bending  backwards  is  permitted  in  the  cervical,  the 
greatest  bending  forwards  in  the  lumxbar  region,  especially  between  the  fourth 
and  fifth  lumbar  vertebras.  Movements  in  other  directions  are  limited  chiefly  by 
the  articular  processes.  In  the  dorsal  region  the  articular  surfaces  of  each  verte- 
bra lie  in  the  arc  of  a  circle  whose  centre  is  in  front  of  the  vertebras,  and  round 
this  centre  a  considerable  degree  of  rotation  is  permitted.  In  the  lumbar 
region,  the  centre  of  the  circle  in  which  the  articular  surfaces  lie  is  placed  behind, 
so  that  rotation  is  prevented  ;  the  articular  processes,  however,  fit  sufficiently 
loosely  to  peimit  of  lateral  flexion,  and  by  combination  of  this  with  antero-pos- 
terior  flexion,  some  degree  of  circumduction  is  produced.  The  articular  sur- 
faces of  the  cervical  vertebree,  being  oblique  and  placed  in  nearly  the  same  trans- 
verse plane,  allow  neither  pure  rotation  nor  pure  lateral  flexion.  They  permit, 
besides  forward  and  backward  motion,  only  one  other,  which  is  rotatory  round 
an  oblique  axis — the  inferior  articulating  process  of  one  side  gliding  upwards 
and  forwards  on  the  opposing  surface,  and  that  of  the  other  side  gliding  down- 
wards and  backwards,  by  v^hich  a  combination  of  lateral  flexion  and  rotation  is 
obtained. 

ABTIGULATIONS  OF  THE  ATLAS,  AXIS,  AND  OCCIPITAL  BONE. 

The  atlas,  axis,  and  occipital  bone  are  connected  by  articular  surfiices 
and  ligaments,  without  the  presence  of  intervertebral  discs. 

Two  pairs  of  synovial  articulations,  surrounded  by  capsular 
ligaments,  connect  the  lateral  masses  of  the  atlas  with  the  superior 
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articular  surfaces  of  the  axis  and  with  the  condyles  of  the  occipital  bone. 
The  atlanto-axial  capsule  is  strengthened  behind  by  an  accessory  liga- 
ment, directed  downwards  and  inwards  to  the  body  of  the  axis  near  the 
base  of  the  odontoid  process. 

The  transverse  ligament  of  the  atlas  is  a  strong  and  thick 
band,  which  extends  across  the  ring  of  the  atlas,  and  retains  the  odon- 
toid process  in  its  place.  It  is  attached  on  each  side  to  the  tubercle 
below  the  inner  border  of  the  superior  articulating  process.  It  is  arched 
backwards  behind  the  odontoid  process,  and  is  broadened  out  in  the 
middle  line.  From  the  middle  of  its  posterior  surface  a  short  thin 
bundle  of  fibres  passes  down  to  be  attached  to  the  body  of  the  axis, 
whilst  another  passes  up  to  the  basilar  process.  These  form,  with  the 
transverse  portion,  the  figure  of  a  cross,  and  serve  to  bind  the  occiput 
to  the  first  two  vertebrae  ;  from  this  arrangement  is  derived  the  term 
cruciform,  which  is  sometimes  applied  to  the  transverse  ligament  and 
its  appendages  together. 

Fig.  122. — Transverse  Ver- 
tical Section  op  the 
lower  part  op  the  oc- 
CIPITAL Bone,  and  the 
TWO    UPPER  Vertebrae 

BEHIND  THE  ARTICULA- 
TIONS (A.  T.  after  Arnold), 
i 

1,  1,  apparatus  ligamen- 
tosiis  turned  np  on  the  occi- 
pital bone  ;  2,  2',  vertical 
part,  and  3,  3,  transverse 
or  principal  part  of  the  cru- 
ciform ligament ;  x  ,  neck 
of  the  odontoid  process  ;  4, 
4,  the  alar  or  lateral  odon- 
toid ligaments ;  5,  5,  the 
accessory  ligaments  of  the 
atlanto-axial  capsules  ;  6,  6,  part  of  the  capsular  ligaments  of  the  condylar  articulations  ; 
7,  7„  capsular  ligaments  of  the  atlanto-axial  articulations  ;  8,  8,  intertransverse  ligaments 
between  the  occiput  and  atlas. 

Two  synovial  membranes  are  placed  one  in  front  and  another 
behind  the  odontoid  process  ;  the  first  of  these  is  situated  between  the 

Fig.  123. — Horizontal  Section  throuCxH  the 
Odonto-Atlantal  Articulation.  (.\.  T.)  i 

1,  cut  surface  of  the  odontoid  process  ;  2, 
cut  surface  of  the  anterior  arch  of  the  atlas  ; 
3,  transverse  ligament ;  between  1  and  2,  the 
anterior  synovial  cavity,  and  between  1  and  3,  the 
posterior  synovial  cavity  of  the  articulation  ;  4,  is 
placed  on  the  back  pai-t  of  the  left  superior  arti- 
cular process  of  the  atlas  ;  the  anterior  part  of 
this  process,  and  that  of  the  other  side,  have  been 
partly  removed  by  the  section.  For  the  sake  of 
distinctness,  the  synovial  spaces  are  represented 
somewhat  wider  than  natural. 

process  and  the  anterior  arch  of  the  atlas,  the  other  between  the.process 
and  the  transverse  ligament. 
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The  lateral  or  alar  odontoid  ligaments  are  two  thick  ancl  very 
strong  bundles  of  fibres,  which  extend  from  the  sides  of  the  summit  of  the 
odontoid  process  outwards  and  a  little  upwards  to  be  implanted  into  the 
rough  depression  on  the  inner  side  of 
each  condyle  of  the  occipital  bone,  and  Fig.  124. 

into  a  small  part  of  the  margin  of  the 
foramen  magnum.  Some  of  the  fibres 
of  the  two  ligaments  are  continuous  across 
the  middle  line. 

Fig.    124. — Transverse    Section  similar  to 

THAT  represented  IN  PiG.  122,  THE  CRUCI- 
FORM Ligaments  having  been  removed.  (A. 
T.) 

4,  alar  odontoid  ligament  ;  5,  accessory  atlanto- 
axial ligament  ;  6,  7,  capsular  ligaments  of  the 
occipito-atlantal  and  the  atlanto-axial  articulations  ; 
9,  head  of  the  odontoid  process  ;  9,  9',  middle 
odontoid  ligament. 


Fig.  125. 


Ml 


Fig.  125. — The  Ligamentous  Structures  avhich  surround  the  Articulations  of 
THE  Occiput  and  two  Upper  Vertebrae.  ^ 

A,  the  lower  part  of  the  skull  sawn  transversely  through  the  basilar  process,  with  tlie 
atlas  and  axis,  viewed  from  before.  1,  the  anterior  occipito-atlantal  ligament ;  2,  the 
accessory  occipifco-atlantal  ligament  ;  3,  the  anterior  atlanto-axial  ligament. 

L,  the  lower  part  of  the  skull,  with  three  adjacent  vertebra?,  viewed  from  behind.  1, 
the  posterior  opcipito-atlantal  ligament ;  2,  the  posterior  atlanto-axial  ligament. 

t,  the  occipital  bone  savm  transversely  through  the  foramen  magnum,  and  a  part  of  the 
arches  of  the  atlas  and  axis  removed  posteriorly,  so  as  to  show  the  apparatus  ligamentosus. 


Hi)  ARTICULATIONS  OF  THE  TEUNK  AND  HEAD. 

The  ligamentum  susjmisorium  dentis  or  middle  odontoid  ligament 
consists  of  fibres  which  pass  directly  upwards  from  the  summit  of  the 
odontoid  process  to  the  margin  of  the  foramen  magnum. 

The  occipito-axial  ligament  sometimes  called  apparatus  ligamen' 
tosus  colli,  is  the  continuation  upwards  of  the  posterior  common  liga- 
ment, and  by  its  breadth  covers  the  cruciform  and  odontoid  ligaments. 
It  is  attached  above  in  the  basilar  groove,  and  below  to  the  body  of 
the  axis. 

The  anterior  occipitc-^tlantal  ligament  extends  from  the  ante- 
rior border  of  the  occipital  fjramen,  between  the  condyles,  to  the  anterior 
arch  of  the  atlas.  It  is  thin,  broad,  and  membranous  ;  but  in  the 
median  line  it  is  strengthened  by  an  accessory  ligament,  thick  and 
round,  placed  in  front  of  it,  which  is  sometimes  described  as  the  com- 
mencement of  the  anterior  common  ligament. 

The  anterior  atlanto-axial  ligament,  likewise  thin  and  mem- 
branous, except  in  the  middle,  where  it  is  considerably  thickened, 
extends  from  the  anterior  arch  of  the  atlas  to  the  body  of  the  axis. 

The  posterior  cccipitc-atlantal  ligament,  thin  and  membranous, 
is  attached  superiorly  to  all  that  part  of  the  margin  of  the  occipital 
foramen  which  is  behind  the  condyles,  and  inferiorly  to  the  adjacent 
border  of  the  arch  of  the  atlas.  Xt  is  partly  blended  with  the  dura 
mater. 

The  posterior  atlanto-axial  ligaraent,  similar  to  the  preceding, 
connects  the  neural  arch  of  the  atlas  with  that  of  the  axis,  in  the 
absence  of  ligamentum  subflavum. 

lilovements. — The  atlanto-axial  articulation  is  so  constracted  that  the  head, 
tog-ether  with  the  atlas,  is  rotated  on  the  axis  ;  the  odontoid  process  serving  as  a 
j)ivot.  The  rotation  is  limited  by  the  check  lig-aments.  The  occipito-atlantal 
articulation  takes  no  part  in  rotation,  but  allows  the  head  to  be  freely  raised  or 
depressed  upon  the  vertebral  column.  When  the  atlas  is  placed  symmetrically 
over  the  axis,  it  is  seen  that  the  opposing-  articular  surfaces,  instead  of  fitting- 
one  to  the  other,  come  very  slightly  into  contact,  the  surface  of  the  axis  being 
inclined  too  little  outwards,  and  presenting  an  antero-posterior  convexity,  to 
TN^hich  there  is  no  corresponding  concavity  presented  by  the  atlas  ;  but  a  slight 
rotation  brings  the  bones  into  a  stable  position,  in  which  the  anterior  half  of 
one  articular  surface  of  the  axis  and  the  posterior  half  of  the  other,  are  laid 
olosely  against  the  atlas.  It  will  also  be  found  that  a  small  amount  of  oblique 
motion  between  the  atlas  and  occipital  bone  is  pei-mitted,  by  which  the  anterior 
half  of  one  condyle  and  the  posterior  part  of  the  other  may  be  rested  together  on 
the  atlas,  and  that  that  is  the  position  of  greatest  stability.  This  oblique  posi- 
tion is  that  into  which  the  bones  are  brought  when  there  is  any  lateral  flexure 
of  the  column,  as  is  the  case  in  the  most  natural  and  easy  attitudes. 

ARTICULATIONS   OF   THE  BIBS. 

The  articulations  of  the  ribs  may  be  divided  into  three  sets,  costo- 
central,  costo-transverse,  and  costo-sternal. 

The  COSTO-CENTRAL  ARTICULATION  unitcs  the  head  of  the  rib,  in  most 
instances,  with  the  bodies  of  two  vertebrai  by  two  distinct  synovial 
joints,  supported  by  ligaments  as  follows. 

The  anterior  costo-central  ligament,  radiated  or  stellate,  consists 
of  three  bundles,  of  which  the  middle  one  passes  horizontally  forwards 
upon  the  corresponding  intervertebral  fibro-cartilage,  the  .superior 
ascends  to  the  body  of  the  vertebra  above  it,  and  the  inferior  descends 
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to  that  below.  In  the  first,  eleventh,  and  twelfth  ribs,  this  ligarzent 
is  inserted  into  only  one  vertebral  body,  and  into  no  fibro-cartilage. 


Fig.  126. 


Fig.  126.— Tub  5th,  6th,  7th,  8th, 
AND  9th  Dorsal  VEiiTEBRiE,  with 
parts  ov  the  Oth,  7th  and  8th 
Ribs,  from  the  right   side  and 

FRONT.      (A.  T.)  h 

The  Otli  rib  lias  been  removed  to 
show  the  articular  surfaces  of  the  ver- 
tebriB  corresponding  to  it  ;  3  &  4,  the 
heads  of  the  6th  and  7th  ribs,  from 
which  the  stellate  ligaments  are  seen 
.spreading  over  the  two  adjacent  verte- 
bral bodies  and  intervertebral  substance ; 
5,  the  head  of  the  8th  rib,  from  which 
the  stellate  ligament  has  been  removed, 
so  as  to  expose  the  upper  and  lower 
synovial  cavities,  and  between  them 
the  interarticular  ligament  ;  6,  lower, 
and  6',  upper  facet  of  the  costo-central 
articulation  ;  7,  posterior  costo-trans- 
verse  ligament  ;  7\  the  costo-transvcrso 
synovial  cavity  ;  7",  the  costo-trausverse 
articular  facet  ;  8,  superior  costo-trans- 
verse  ligament  ;  9,  superior  articular 
process  of  the  5th  vertebra  ;  9',  inferior 
of  the  9th. 


The   iiiterarticnlar  liga- 
ment is  n  thin  and  short  band 
of  fibres,  which  passes  trans- 
versely from  the  ridge  separatiog  the  two  articular  surfaces  on  the 
head  of  the  rib  to  the  intervertebral  substance,  and  divides  the  articu- 


Fig.  127. — Five  Dorsal  Tertebr.?5,  with  portions 
OF  the  corresponding  Rib.^.  }c 

1  and  2  are  i^laced  on  the  lamina?  of  the  vertcbroe. 
close  to  the  interspinous  ligaments  ;  3,  ligamentum  sub- 
flavum  ;  4,  anterior  costo-transverse  ligament  ;  5,  poste- 
rior costo-transverse  ligament. 

lation  into  two  parts,  each  lined  by  a  separate 
synovial  membrane.  The  ligament  does  not 
exist  in  the  articulations  of  the  first,  eleventh, 
or  twelfth  ribs,  as  these  ribs  are  each  attached 
to  only  one  vertebral  body  by  a  single  syno- 
vial joint. 

The     COSTO-TRANSVERSE  ARTICULATION' 

unites  the  tubercle  and  neck  of  the  rib  to  the  corresponding  transverse 
process  by  a  synovial  joint  and  ligaments,  and  by  a  longer  ligam^ent 
to  the  transverse  process  of  the  vertebra  above. 

The  posterior  costo-transverse  ligament  is  a  distinct  band 
extending  outwards  from  the  posterior  part  of  the  summit  of  the  trans- 
verse process  to  the  rough  external  part  of  the  tubercle  of  the  rib. 

The  middle  or  interosseons  costo-transverse  ligament,  consists 
of  a  series  of  short  parallel  fibres,  which  unite  the  neck  of  the  rib 
to  the  anterior  surface  of  the  contiguous  transverse  process.  These 
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fibres  are  seen  on  removing  by  horizontal  section  a  portion  of  the  rib 
and  transverse  process,  and  forcibly  drawing  the  one  from  the  other. 

Fig.    128. — Horizontal  Section 
OP  A  Dorsal  Vertebra,  with 

THE  adjacent  PORTIONS  OP  TWO 
ElBS.  I 

1,  the  rib  ;  2,  transverse  pro- 
cess ;  3,  anterior  costo-central  liga- 
inent  ;  5,  posterior  costo-transverse 
ligament ;  6,  interosseous  or  middle 
costo-tran sverse  ligament. 

The  superior  costo- 
transverse ligament,  cm- 
ierior  or  lomj,  consists  of 
fasciculi  of  fibres,  passing 
irom  the  neck  of  the  rib 
obliquely  upwards  and  outwards  to  the  lower  margin  of  the  transverse 
process  next  above  it.  It  does  not  exist  in  the  articulation  of  the  first 
rib. 

There  are  no  synovial  joints,  but  only  posterior  costo-transverse 
ligaments,  between  the  two  lowest  ribs  and  the  transverse  processes. 

"The  cosTO-STERXAL  ARTICULATIONS,  situatcd  between  the  anterior 
extremities  of  the  cartilages  of  the  sternal  ribs,  and  the  corresponding 
fossae  in  the  margins  of  the  sternum,  consist  of  small  synovial  capsules 
covered  and  supported  by  anterior,  posterior,  upper  and  lower  ligampnts. 
The  anterior  ligamentous  fibres  are  thin,  scattered,  and  radiated,  passing 
from  the  extremity  of  the  cartilage  to  the  anterior  surface  of  the 
sternum,  where  they  interlace -with  those  of  the  opposite  side,  and  are 
blended  with  the  aponeurosis  of  the  pectoralis  major  muscle  ;  the 
posterior  fibres  are  similarly  disposed,  but  not  so  thick  or  numerous, 
and  connect  the  thoracic  surfaces  of  the  same  parts  ;  the  upper  and 
lower  ligamentous  fibres  are  inconsiderable,  and  are  placed  above  and 
below  the  joint.  Synovial  cavities  are  interposed  between  the  end  of 
the  cartilage  of  each  true  rib  (excepting  the  first)  and  the  sternum,  that 
of  the  seventh  is  single  ;  the  others  are  usually  divided  into  an  upper 
and  lower  cavity  by  interarticular  fibres  attached  to  the  end  of  the 
cartilage  and  to  the  sternum.  The  cartilage  of  the  first  rib  is  almost 
always  directly  united  to  the  sternum. 

A  thin  fasciculus  of  fibres  connecting  the  cartilage  of  the  seventh 
rib,  and  sometimes  likewise  that  of  the  sixth,  with  the  xiphoid  car- 
tilage, is  called  the  cosio-xiiolwid  ligament 

Articulatiosi  oftlie  cartilages  one  witli  anotlier. — The  cartilages 
of  some  of  the  ribs,  viz.,  from  the  sixth  to  the  ninth,  have  a  part  of 
their  adjacent  borders  smoothed  into  articular  surfaces,  which  are  held 
in  connection  by  ligamentous  fibres,  lined  by  synovial  membranes.  Some 
of  the  articular  surfaces  are  occasionally  found  to  be  wanting. 

Connection  of  the  ribs  with  their  cartilages. — The  external 
extremities  of  the  cartilages  are  fixed  into  the  oval  depressions  on  the 
ends  of  the  ribs,  and  the  union  receives  support  from  the  periosteum. 

ligaments  of  the  sternuin. — The  manubrium,  body,  and  xiphoid 
process  of  tiie  sternum,  so  long  as  they  are  not  united  by  bone,  are 
connected  by  intervening  cartilage,  and  by  anterior  and  posterior  liga- 
ments, which  have  chiefly  a  longitudinal  direction.    The  whole  sternum. 


Fig.  128. 
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is  much  strengthened  by  thick  periosteum,  and  by  the  radiatin] 
bands  of  the  costo-sternal  ligaments  ah'eady  mentioned. 


Fig.  129. 


Fig.  129. — Articulations  op  the 
Sternum,  Clavicle,  and  Ribs, 
as  seen  prom  before.  (a.  t., 
after  Arnold. )  ^ 

On  the  right  of  the  middle  line 
the  anterior  ligaments  are  shown  ; 
on  the  left  side,  the  front  parts  of 
the  clavicle,  sternum  and  costal 
cartilages  have  been  removed  so  as 
to  display  the  articular  cavities. 
1  to  10,  the  anterior  extremities  of 
the  ribs  from  the  first  to  the  tenth 
inclusive,  on  the  right  side  ;  1'  to 
10',  the  costal  cartilages  of  the  left 
side  from  the  first  to  the  tenth  ; 
at  1',  the  direct  union  of  the  first 
costal  cartilage  with  the  sternum  is 
shown  ;  at  the  sternal  ends  of  the 
cartilages  marked  2'  to  6',  the  small 
double  synovial  cavities  are  shown 
opened ;  between  the  costal  cartilages 
on  the  right  side,  ligamentous  bands 
are  shown  stretching  over  the  inter- 
costal spaces  ;  and  on  the  left  side, 
by  a  section,  small  synovial  cavities 
are  shown  between  the  adjacent 
edges  of  the  intercostal  cartilages 
from  the  5th  to  the  9th  ;  on  the 
front  of  the  right  half  of  the 
sternum  the  radiating  anterior  costo- 
sternal  ligaments  are  sliown  ;  11, 
the  ensiform  process  ;  12,  12',  the 
inter-clavicular  ligament  ;  and  be- 
low 12,  the  anterior  sterno-clavicu- 
lar  ligament ;  below  12',  the  sterno- 
clavicular articulation  is  opened, 
showing  the  interarticular  fibro- 
cartilage  and  double  synovial  cavity ; 
13,  the  costo -clavicular  or  rhomboid 
ligament. 

Movements  of  the  Kibs. — Each  rib  is  capable  of  a  certain  amount  of  eleva- 
tion and  dej^ression.  and  of  rotation  on  an  axis  passing-  betv^een  its  vertebral 
and  sternal  ends.  The  beads  of  the  ribs  are,  hov^ever.  bound  down  by  the 
interarticular  ligaments  so  tig-htly  as  to  prevent  any  gliding-  motion  at 
the  attachments  of  those  ligaments,  which  may  therefore  be  regarded  as  the 
fixed  points  round  which  the  ribs  are  moved.  ^^Tien  the  vertebral  column 
is  bent  forwards,  the  ribs  are  depressed  ;  and  when  the  column  is  rotated, 
the  ribs  of  that  side  towards  which  the  upper  part  of  the  trunk  is  turned 
are  raised,  and  those  of  the  other  side  correspondingly  depressed.  The  move- 
ment of  the  tubercle  of  the  rib  on  the  transverse  x>rocess  is  of  a  gliding 
description,  in  the  circumference  of  a  chcle  of  which  the  head  of  the  rib  is  the 
centre  ;  and  as  the  plane  in  which  the  opposed  surfaces  of  the  costo-transverse 
articulation  in  most  instances  lie  looks  upwards  and  backvv'ards.  the  ribs  are 
moved  backwards  as  well  as  upwards  in  inspiration,  and  forwards  and  down- 
wards in  expiration.  The  combined  movements  of  the  thoracic  walls  in  respira- 
tion will  be  described  along  with  the  actions  of  the  intercostal  muscles.  It  is 
sufiicient  at  present  to  state  that  the  elevation  and  rotation  of  the  ribs  in  inspi- 
ration are  the  main  causes  of  the  antero-posterior  and  transverse  enlargement 
of  the  chest.  The  angular  movement  is  greatest  in  the  upper  and  least  in  the 
lowest  ribs. 
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TEMPOEO-MAXILLAEY  ARTICULATION. 

The  lower  jaw  articulates  by  its  condyle  on  each  side  with  the  smooth 
surface  of  the  temporal  bone,  extending  over  the  part  of  the  glenoid 


Fi<?.  130. 


The  external  lateral  ligament  is  a 

attached  above  to  the  external  surface  and  the  tubercle  of  the  zygoma  ;. 


Fig.    130.  A    PORTIOX    OP  THK 

Skull  with  the  Loweu  J.ur 
AND  Hyoid  Bone,  seen  fuoji 

THE    RIGHT    AND   OUTER  SIDE. 

(A.  T.,  after  Arnold.)  i 

1,  the  external  lateral  ligament ; 
2,  a  part  of  the  capsule  of  the 
joint ;  3,  styloid  process  ;  4,  stylo- 
maxiliaiy  ligament ;  5,  stylo-hyoid 
ligament;  6,  lesser  cornu  of  the- 
hyoid  bone  with  some  short  liga- 
ments attaching  it  to  the  hody 
and  great  cornu  ;  7,  the  body 
8,  the  great  cornu. 

fossa  iu  front  of  the  Giaser- 
ian  fissure  and  the  anterior 
root  of  the  zygoma.  Tlie 
joint  is  divided  by  an  in- 
terarticular  fibro-cartilage 
into  an  upper  and  a  lower 
synovial  cavity, 
short  fasciculus  of  fibres, 


Fig.  131.  Fig.   131. — A   portion  of  the  Skuld, 

AND  Lower  Jaw  with  half  the  hyoid 

BONE,  SEEN  FROM  THE  INSIDE.    (A.  T. )  ^ 

The  numbers  are  the  same  as  in  Fig. 
130  ;  3,  the  styloid  process,  detached  from 
the  skull  ;  7,  the  posterior  and  inner  sur- 
face of  the  right  half  of  the  body  of  the 
hyoid  bone  ;  9,  the  internal  lateral  liga- 
ment of  the  temporo-maxillary  joint ;  10, 
the  upper  opening  of  the  inferior  dental 
canal. 

and  below,  to  the  external  surface 
and  posterior  border  of  the  neck 
of  the  lower  jaw,  its  fibres  being 
directed  downwards  and  back- 
wards. Thin  and  short  additional 
ligamentous  fibres  cover  the  syno- 
vial membrane  in  front  and  on  the 
inside,  forming  an  irregular  cap- 
sule round  the  joint. 
The  internal  lateral  ligament,  thin,  loose,  and  elongated,  lies  at 
some  distance  from  the  joint.  It  extends  fi'om  the  spinous  process  of 
the  sphenoid  bone  downwards  and  a  little  forwards,  to  be  attached  to 
the  inner  border  of  the  inferior  dental  foramen.  Between  it  and  the 
lower  jaw  are  placed  the  external  pterygoid  muscle,  the  internal  max- 
illary artery,  and  the  inferior  dental  nerve.     It  has  no  immediate 
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connection  with  the  joint,  and  by  some  anatomists  is  not  recognised  as 
a  ligament. 

The  interarticTiIar  fibro-cartilage  is  a  thin  plate  placed  between 
the  articular  surfaces  of  the  bones.  It  is  of  an  oval  form,  broadest 
transversely,  thickest  posteriorly,  and  thinnest  at  its  centre,  where  it 
is  sometimes  perforated.  The  inferior  surface,  which  is  in  contact  with 
the  condyle,  is  concave  ;  the  superior  is  concavo-convex  from  before 
backwards,  conforming  with  the  articular  surface  of  the  temporal  bone. 
Its  circumference  is  connected  at  the  outside  with  the  external  lateral 
ligament,  and  anteriorly  with  the  external  pterygoid  muscle. 

Synovial  Membranes. — The  synovial  membrane  which  lies  between 

Fig.  132. — Anteko-Posterior  Fig.  132. 

Section  op  the  Temporo- 
Maxillary  Articulation 
OE  the  right  side.  (A.  T.)  ^ 

1,  is  placed  close  to  the 
articular  eminence,  and  points 
to  the  superior  synovial  cavity 
of  the  joint ;  2,  is  placed 
close  to  the  articular  surface 
of  the  head  of  the  lower  jaw, 
and  points  to  the  inferior 
synovial  cavity  of  the  joint  ; 
X ,  is  i)laced  on  the  thicker 
posterior  portion  of  the  inter- 
articular  hbro-cartilage. 

the  interarticular  fibro- 
cartilage  and  the  glenoid 
cavity  is  larger  and  looser 
than  that  which  is  in- 
terposed between  the 
fibro-cartilage  and  the  condyle  of  the  jaw.  When  the  fibro-cartilage 
is  perforated,  the  upper  and  lower  synovial  cavities  necessarily  com- 
municate with  each  other. 

The  stylo-maxillary  ligament  is  the  name  given  to  a  strong 
thickened  band  of  fibres  connected  with  the  cervical  fascia  extending 
from  near  the  point  of  the  styloid  process  to  the  posterior  border  of  the 
ramus  of  the  jaw,  where  it  is  inserted  between  the  masseter  and 
internal  pterygoid  muscles.  It  separates  the  parotid  from  the  sub- 
maxillary gland. 

It  may  be  proper  also  to  mention  in  this  place  the  stylo-hyoid  liga- 
ment, a  thin  fibrous  cord,  which  extends  from  the  point  of  the  styloid 
process  to  the  lesser  cornu  of  the  hyoid  bone,  and  serves  to  suspend 
that  bone  from  the  styloid  process.  A  considerable  portion  of  the 
stylo-hyoid  ligament  is  sometimes  converted  into  bone  in  the  human 
subject,  and  in  many  animals  it  is  naturally  osseous,  constituting  the 
einhyal  'bone. 

Movements. — The  jaw  is  capable  of  movements  of  elevation  and  depression, 
of  some  degi-ee  of  lateral  displacement,  and  of  protraction  and  retraction  ;  but  it 
is  to  be  observed  that  when  the  jaw  is  depressed,  as  in  opening-  the  mouth,  the 
condyle  advances  from  the  g-lenoid  cavity  so  as  to  be  placed  on  tlie  articular 
eminence  in  front  of  it.    The  movements  which  take  place  in"  the  superior  and 
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inferior  compartments  of  the  joint  are  of  different  kinds.  In  the  upper  the 
fibro-cartilage  glides  backwards  and  forwards  on  the  temporal  bone  ;  in  the 
lower  compartment  the  condyle  rotates  on  a  transverse  axis  against  the  fibro- 
cartilage.  In  opening  the  mouth  the  two  movements  are  combined  :  the  jaw 
and  fibro-cartilage  together  move  forwards  and  rest  on  the  convex  root  of  the 
zygoma,  while  at  the  same  time  the  condyle  revolves  on  the  fibro-cai-tilage. 
When  the  lower  incisors  are  protruded  beyond  those  of  the  upper  jaw,  the  move- 
ment is  confined  chiefly  to  the  upper  articulation  ;  and  when  the  same  movement 
is  alternately  performed  in  the  joints  of  opposite  sides  a  horizontal,  circular,  or 
grinding  motion  is  produced.  The  fibres  of  the  external  lateral  ligament  remain 
tight  in  opening  the  mouth,  owing  to  the  descent  of  the  condyle  when  it  passes 
forwards  on  the  articular  eminence. 

ARTTCULATIOIxTS   OF   THE    UPPEB.  LIMB. 

THE    SCAPULO- CLAVICULAR  ARCH. 

The  supporting  arch  of  the  upper  limb  has  only  one  point  of  attach- 
ment to  the  skeleton  of  the  trunk,  namely,  that  at  the  sterno-clavicular 
articulation  ;  the  scapula  being  connected  with  the  trunk  only  by 
muscles. 

The  clavicle  articulates  at  its  inner  end  with  the  first  bone  of  the 
sternum,  and  is  connected  by  ligaments  to  its  fellow  of  the  opposite 
side  and  to  the  first  rib.    At  its  outer  end  it  is  united  to  the  scapula. 

Sterno-Claviculae,  Articulation. — The  articular  surface  of  the 
inner  end  of  the  clavicle  is  considerably  larger  than  the  opposing  sur- 
face of  the  sternum.  Between  the  two  bones  an  interarticular  fibro- 
cartilage  is  interposed. 

The  anterior  sterno-clavicTilar  ligament,  broad  and  consisting  of 
parallel  fibres,  passes  from  the  inner  extremity  of  the  clavicle  in  front, 
downwards  and  inwards,  upon  the  anterior  surface  of  the  sternum. 

The  posterior  sterno-clavicular  ligament,  on  the  ]30sterior 
aspect  of  the  joint,  is  of  similar  conformation  to  the  anterior  ligament, 
but  is  not  so  broad  or  strongly  marked. 

The  interclavicular  ligament  is  a  dense  fasciculus  of  fibres  passing 
over  the  sternal  ends  of  both  clavicles.  It  dips  downwards  in  the 
middle,  where  it  is  attached  to  the  interclavicular  notch  of  the  sternum. 

The  interarticular  fibro-cartilage,  nearly  circular  in  its  form,  and 
thicker  above  and  at  its  margins  than  at  the  centre,  is  interposed  be- 
tween the  articulating  surfaces  of  the  sternum  and  clavicle.  Towards 
its  upper  part  it  is  attached  to  the  inner  and  upper  part  of  the  clavicle, 
and  at  its  low^er  edge  to  the  cartilage  of  the  first  rib.  In  the  latter 
situation  it  is  thin  and  prolonged  outwards,  beneath  the  inferior  border 
of  the  clavicle. 

Synovial  membranes. — In  this  articulation,  as  in  that  of  the 
lower  jaw,  there  are  two  cavities  lined  by  synovial  membrane,  one  on 
each  side  of  the  interarticular  fibro-cartilage. 

The  costo-clavicular  or  rhomboid  ligament  does  not  properly 
form  part  of  the  sterno-clavicular  articulation ;  yet  it  contributes  ma- 
terially to  retain  the  clavicle  in  its  situation.  It  is  attached  inferiorly 
to  the  cartilage  of  the  first  rib  near  its  sternal  end,  and  passes  obliquely 
backwards  and  upwards,  to  be  fixed  to  a  rough  depression  at  the  under 
surface  of  the  c  avicle  near  the  sternal  end. 

Scapulo-Clavicular  Articulations. — At  its  outer  end  the  clavicle 
articulates  with  the  acromion  and  coracoid  processes  of  the  scapula. 
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The  acromio-clavicTilar  articulation  is  a  synovial  joint  uniting 
the  outer  extremity  of  the  clavicle  with  the  inner  edge  of  the  acromion. 
It  is  supported  above  by  a  thick  and  broad  superior  ligament,  and 
below  by  an  inferior  ligament  which  is  not  so  strong.  An  inter  articular 
fihro-cartilage  is  frequently  present,  but  is  sometimes  wanting.  It  is 
wedge-shaped,  attached  by  its  base  to  the  superior  ligament,  and 
only  partially  separates  the  small  oval  articular  surfaces. 


Fig.  133. 


Fig.  133, — View  from  before  of  the  Articulations  of  the  Shoulder  Bones. 

(A.  T.)  I 

1,  acromio-clavicular  articulation  ;  2,  conoid,  and  3,  trapezoid  part  of  tlie  coraco- 
clavicular  ligament  ;  4,  near  the  suprascapular  ligament  ;  5,  on  the  coracoid  process, 
points  to  the  coraco-acromial  ligament  ;  6,  the  capsular  ligament  of  the  shoulder  joint ; 
7,  the  coraco-humeral  ligament ;  above  6,  an  aperture  in  the  capsular  ligament  through 
which  the  tendon  of  the  subscapularis  muscle  passes  ;  8,  tendon  of  the  glenoid  head  of 
the  biceps  muscle  ;  9,  right  half  of  the  interclavicular  ligament ;  10,  interarticular  fibro- 
cartilage  of  the  sterno -clavicular  articulation  ;  11,  the  costo -clavicular  ligament  ;  12  and 
13,  the  cartilage  and  small  part  of  the  second  and  third  ribs  attached  by  their  anterior 
costo-sternal  ligaments. 

The  coraco-clavicular  ligament,  which  connects  the  clavicle 
with  the  coracoid  process  of  the  scapula,  is  divisible  into  two  parts. 
^\i<^  conoid  ligament,  which  is  the  posterior  or  internal  fasciculus,  broad 
above,  narrow  below,  is  attached  inferiorly  to  the  inner  part  of  the  root 
'  of  the  coracoid  process,  and  superiorly  to  the  conoid  tubercle  of  the 
clavicle  :  its  fibres  are  directed  backwards  and  upwards.  The  trapezoid 
ligament,  the  anterior  or  external  fasciculus,  slopes  upwards,  backwards, 
and  outwards  from  the  inner  border  of  the  coracoid  process  to  an  ob- 
lioue  line  extendiiig  outwards  from  the  conoid  tubercle,  on  which  it  is 
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inserted  into  the  clavicle.  In  tlie  angle  between  the  conoid  and  trapezoid 
ligaments  there  is  frequently  present  a  synovial  bursa. 

Movements. — The  movements  allowed  at  tlie  clavicular  articulations  are 
limited,  not  so  much  by  the  forms  of  the  articular  surfaces,  as  by  the  costo- 
clavicular and  coraco-clavicular  ligaments,  and  the  position  of  the  thoracic  wall. 
When  the  clavicle  is  forcibly  depressed,  as  in  lifting  a  heavy  weight,  it  presses 
upon  the  first  rib,  its  sternal  end  rises,  and  the  interarticular  cai-tilage  and  inter- 
clavicular ligament  are  put  upon  the  stretch.  When  the  shoulders  are  dra^^oi 
backwards  and  downwards  the  angle  between  the  clavicle  and  the  upper  border 
of  the  scapula  is  increased  by  the  descent  of  the  scapular  arch  on  the  conical 
wall  of  the  thorax.  In  raising  and  depressing  the  arm  to  its  full  extent,  there 
is  not  only  vertical  movement  at  the  shoulder  joint,  but  also  movement  at  the 
sterno-clavicular  and  acromio-clavicular  articulations. 

Ligaments  of  the  Scapula. — There  are  two  ligaments  which 
stretch  from  one  part  of  the  scapula  to  another,  I.  The  coracoid  or 
suprascapular  ligament  is  a  thin,  flat  band  of  fibres,  attached  by 
its  extremities  to  the  opposite  margins  of  the  notch  at  the  root  of  the 
coracoid  process,  which  it  thus  converts  into  a  foramen  for  the  trans- 
mission of  the  supra-scapular  nerve,  the  corresponding  artery  most 
commonly  passing  above  it.  This  ligament  is  frequently  converted  into 
bone.  2.  The  coraco-acromial  ligament,  broad,  firm,  and  triangular, 
is  attached  by  its  broader  extremity  to  the  outer  edge  of  the  coracoid 
process,  and  by  the  narrower  to  the  tip  of  the  acromion.  Its  inferior 
surface  looks  downwards  upon  the  shoulder  joint,  the  superior  is  covered 
by  the  deltoid  muscle.  It  completes  the  arch  formed  by  the  coracoid 
and  acromion  processes,  and  gives  protection  to  the  shoulder  joint. 

THE    SHOULDER  JOINT. 

In  this  articulation  the  large  and  hemispherical  head  of  the  humerus 
is  opposed  to  the  much  smaller  surface  of  the  glenoid  cavity  of  the 
scapula.  The  bones  are  retained  in  position,  not  by  the  direct  tension 
of  ligaments,  which  would  restrict  too  much  the  movements  of  the  joint, 
but  by  surrounding  muscles  and  atmospheric  pressure. 

Fig-  134. — View  of  the  Gtlenoid  Cavity  and  Liga- 
ments BETWEEN  the  ScAPULA  AND  ClAVICLE  OF 
THE  RIGHT  SIDE,  ^ 

1,  glenoid  fossa,  its  cartilaginous  surface  ;  2,  the 
glenoid  ligament  or  fibrous  border  ;  3,  the  tendon  of 
the  biceps  muscle  seen  in  connection  with  the  upper 
part  of  the  glenoid  fossa  and  ligament  ;  4,  upper  sur- 
face of  the  coracoid  process  ;  5  and  6,  on  the  adjacent 
■psivt  of  the  clavicle  ;  4  to  5,  the  conoid  ;  4  to  6,  the 
trapezoid  portion  of  the  coraco-clavicular  ligament ;  7, 
the  apex  of  the  acromion  pi'ocess  ;  4  to  7,  the  coraco- 
acromial  ligament  ;  8,  the  acromio-clavicular  articu- 
lation, which  is  represented  as  open  anteriorly,  show- 
ing a  wedge-shaped  interarticular  cartilage  attached 
above  to  the  superior  acromio-clavicular  ligament  ; 
X ,  the  inferior  acromio-clavicular  ligament. 

The  capsular  ligament  is  attached  to  the  scapula  round  the 
margin  of  the  glenoid  cavity,  and  to  the  humerus  at  the  place  where 
the  neck  springs  from  the  tuberosities  and  shaft.    It  extends  furthest 
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down  the  humerus  on  the  internal  or  inferior  aspect,  and  is  strongest 
on  the  superior  aspect.  It  is  so  lax  that  the  humerus  separates 
from  the  glenoid  cavity  as  soon  as  its  muscular  connections  are  detached. 
Superiorly  and  posteriorly  the  capsule  is  strengthened  by  the  tendons 
of  the  supraspinatus,  infraspinatus,  and  teres  minor  muscles,  whicli 
are  intimately  connected  with  it  as  they  pass  over  it  to  reach  the  great 
tuberosity  of  the  humerus.  Anteriorly  the  tendon  of  the  subscapularis 
muscle  comes  into  direct  contact  with  the  synovial  membrane,  which  is 
prolonged  upon  it  through  an  oval  opening.  The  insertion  of  the 
capsule  is  likewise  interrupted  opposite  the  bicipital  groove,  to  give 
passage  to  the  long  tendon  of  the  biceps  muscle. 

The  coraco-humeral,  or  accessory  ligament,  is  a  broad  bundle  of 
fibres  extending  obliquely  over  the  upper  and  outer  part  of  the  articu- 
lation ;  it  is  attached  to  the  root  of  the  coracoid  process,  and  thence 
descends  towards  the  greater  tuberosity  of  the  humerus,  intimately 
connected  with  the  capsule.  A  few  fibres  of  the  coraco-humeral  liga- 
ment project  into  the  joint,  and  are  inserted  into  the  inner  and  upper 
part  of  the  bicipital  groove  ;  these  have  been  called  the  gleno-hmneral 
ligament,  and  are  supposed  to  correspond  with  the  ligamentum  teres  of 
the  hip  joint. 


Fig.  135. 


Fig.  135. — A  Section  through  the  Shoulder-Joint,  Tendon  op  the  Biceps  and 
Bicipital  Groove,  showing  somewhat  Diagrammatically  the  Synovial  Cavity  of 
the  Joint,  &c.    (A.  T.)  ^ 

B,  Outline  op  the  same,  to  show  the  reflection  op  the  Synovial  Membrane 

over  the  Tendon. 

1,  enter  part  of  the  clavicle  ;  2,  the  acromial  end  ;  3,  the  cavity  of  the  shoukler- joint 
close  to  the  upper  part  of  the  glenoid  head,  where  there  are  seen  the  section  of  the  carti- 
lages on  the  head  of  the  humerus  and  in  the  glenoid  cavity  of  the  scapula,  the  glenoid 
ligament  and  the  origin  of  the  tendon  of  the  biceps  muscle  ;  4,  the  glenoid  ligament  in  the 
lower  part  of  the  cavity  ;  5,  the  upper  part  of  the  capsular  ligament  and  synovial  mem- 
"brane  ;  6,  the  tendon  of  the  biceps  as  it  passes  out  of  the  joint  into  the  bicipital  gi'oove  ; 
.6',  6',  the  tubular  prolongation  of  the  synovial  membrane  round  the  tendon  ;  7,  the 
reflection  of  the  synovial  membrane  on  the  humerus  within  the  lower  part  of  the  capsular 
ligament. 


The  glenoid  ligament  is  a  firm  fibrous  band,  about  two  lines  thick 
which  is  fixed  to  the  edge  of  the  glenoid  fossa,  and  thus  deepens 
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tlie  cavity.  The  upper  part  of  it  is  connected  with  the  tendon  of  the 
long  head  of  the  biceps  muscle,  which  is  also  fixed  into  the  upper  part 
of  the  glenoid  fossa,  within  the  capsule  of  the  joint. 

The  synovial  membrane  is  reflected  uninterruptedly  from  the 
margin  of  the  glenoid  cavity  on  the  inner  surface  of  the  fibrous  cap- 
sule'to  the  humerus,  but  its  form  is  comphcated  by  its  relation  to  the 
tendons  of  the  biceps  and  subscapularis  muscles.  The  long  tendon  of 
the  biceps  muscle  traversing  the  joint  in  its  course  from  the  upper 
border  of  the  glenoid  cavity  to  the  bicipital  groove,  is  enclosed  in  a. 
tubular  sheath,  formed  by  an  offset  or  process  of  the  synovial  mem- 
brane, which  is  continued  down  upon  it  beyond  the  fibrous  capsule  into 
the  bicipital  groove,  and  is  thence  reflected  upwards  upon  it  to  its 
origin,  where  it  again  becomes  continuous  with  the  synovial  mem- 
brane of  the  capsule  in  such  a  manner  as  to  preserve  the  integrity  of 
the  membrane.  The  bursal  prolongation  of  the  synovial  membrane  on 
the  tendon  of  the  subscapularis  muscle  is  of  variable  extent,  sometimes 
scarcely  existing,  sometimes  forming  a  considerable  pouch  on  the  venter 
of  the  scapula. 

Subacromial  Bursa. — Superficial  to  the  muscles  covering  the 
top  of  the  joint  is  a  considerable  bursa  mucosa,  by  means  of  which 
the  contiguous  surfaces  of  the  coracoid  and  acromion  processes, 
and  of  the  coraco-acromial  ligament  and  deltoid  muscle,  are  lubri- 
cated, so  as  to  facilitate  the  movements  of  the  subjacent  head  of  the 
humerus. 

Movements. — Great  freedom  of  movement  of  the  humerus  in  every  direction 
is  admitted  at  the  shoulder- joint ;  but  superiorly  and  posteriorly  the  extent  of 
the  movement  is  somewhat  limited  by  the  marg-in  of  the  acromion.  When  the 
arm  is  raised  the  great  tuberosity  of  the  humerus  becomes  locked  against  the 
acromion  as  soon  as  the  position  is  reached  in  which  the  limb  lies  at  right  angles 
to  the  trunk,  and  all  further  elevation  is  accomplished  by  movements  in  the 
stemo-clavicular  and  acromio -clavicular  articulations.  The  arch  formed  by  the 
acromion,  the  coracoid  process,  and  the  deltoid  ligament,  lined  by  the  sub- 
acromial bursa,  forms  a  sort  of  secondary  socket  in  which  the  extremity  of  the 
humerus,  covered  by  the  tendons  inserted  into  the  great  tuberosity,  revolves,  and 
against  which  it  is  pressed  when  the  weight  of  the  body  is  made  to  rest  upon  the 
arms. 

ARTICULATIONS  OF  THE  FORSAEM  AND  ELBOW. 

The  bones  of  the  forearm  are  united  by  a  superior  and  an  inferior 
articulation  and  an  interosseous  membrane. 

In  the  SUPEEIOE  eadio-ulnar  aeticulatiojt  the  head  of  the  radius  is 
connected  with  the  small  sigmoid  cavity  of  the  ulna  by  the  annular 
or  orbicular  ligament.  This  ligament  is  a  strong  band  of  fibres 
attached  to  the  ulna  in  front  and  behind,  at  the  extremities  of  the  small 
sigmoid  cavity,  and  forming  four-fifths  of  a  ring  which  encircles  the 
head  of  the  radius  and  binds  it  firmly  in  its  situation.  The  external 
lateral  ligament  of  the  elbow  is  inserted  into  its  outer  surface  ;  its  deep 
surface  is  smooth,  and  is  lined  by  the  synovial  membrane  of  the  elbow- 
joint. 

The  iNFEEiOE  eadio-ulnae  aeticulation. — The  connection  betvreen 
the  semilunar  surface  of  the  radius  and  the  lower  end  of  the  ulna  is 
effected  by  means  of  a  fibro-cartilage,  a  synovial  membrane,  and  some 
scattered  ligamentous  fibres  in  front  and  behind.  The  triangular  fibro- 
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cartilage  is  a  thick  plate  attached  by  its  base  to  a  ridge  separating  the 
carpal  from  the  uhiar  articulating  surface  of  the  radius  ;  and  by  its 


Fig.  136. — The  tjppeb,  part  op  the  Ulna,  with  the  Fig.  1-36. 

Okbicular  Ligament  of  the  Radius,  i 

1,  upper  division  of  tlie  sigmoid  surface  on  the  olecranon  ; 
2,  extremity  of  the  coronoid  process  ;  5,  orbicular  ligament. 


apex  to  a  depression  at  the  root  of  the  styloid 
process  of  the  ulna,  and  to  the  side  of  that  pro- 
cess. Its  upper  surface  looks  towards  the  ulna, 
its  lower  towards  the  cuneiform  bone,  and  it 
separates  the  inferior  radio-ulnar  articulation 
from  the  wrist-joint.  The  synovial  mem- 
brane, sometimes  called  from  its  looseness  mem- 
brana  sacciformiSy  extends  upwards  between  the 
radius  and  uhia,  and  horizontally  inwards  between 
the  ulna  and  triangular  fibro-cartilage.  When 
the  fibro-cartilage  is  perforated,  as  is  occasionally 
the  case,  this  synovial  cavity  communicates  with 
that  of  the  wrist-joint. 

The  interosseous  membrane  or  ligament  of  the  forearm  is  a  thin. 


Fig.  137. — The  lower  parts  of  the  Hadius  and 
Ulna,  with  the  Triangular  Fibro -Cartilage 
connecting  tiiem.  § 

1,  ulna  ;  2,  its  styloid  process  ;  3,  radius  ;  4, 
articular 'surface  for  the  scaphoid  bone  ;  5,  that  for 
the  semilunar  bone  ;  6,  lower  surface  of  the  tri- 
angular fibro-cartilage  ;  *  *,  a  piece  of  whalebone 
passed  between  the  fibro-cartilage  and  the  ulna. 

flat,  fibrous  membrane,  the  direction  of 
whose  fibres  is  for  the  most  part  ob- 
liquely downwards  and  inwards,  from 
the  interosseous  ridge  of  the  radius  to 
that  of  the  ulna.  Its  superior  border  is 
placed  about  an  inch  below  the  tubercle 
of  the  radius,  leaving  an  open  space  above  (hiatus  interosseus) 
through  which  the  posterior  interosseous  vessels  pass.  This  space  is 
diminished  in  size  by  the  round  or  obligue  ligament,  a  thin,  narrow 
fasciculus  of  fibres  extending  obliquely  downwards  and  outwards  from 
the  coronoid  process,  to  be  attached  to  the  radius  about  half  an  inch 
below  the  tubercle.  Other  small  bundles  of  fibres,  having  the  same 
direction  as  the  round  ligament,  are  often  to  be  found  at  intervals, 
decussating  with  the  fibres  of  the  interosseous  ligament  on  its  posterior 
surface. 

Movement  of  the  Badius  on  the  Ulna. — The  disposition  of  the  annular 
ligament  allows  the  head  of  the  radius  to  rotate  freely  within  it,  while  the 
lower  end  of  the  radius,  bound  by  the  triangular  fibro-cartilage  to  the  styloid 
process  of  the  ulna,  has  a  freedom  of  circumduction  round  that  point,  by 
which  the  hand  is  Ijrought  into  the  prone  or  the  sui^ine  position.  Tlius  in 
pronation  and  supination  the  radius  describes  a  part  of  a  cone,  the  axis  of  which 
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extends  from  tlie  centre  of  tlie  head  of  tlie  radius  to  the  styloid  process  of  the 
lihia. 


Fig.  138.  Fig.  138.— A,  Front,  and 

b,  back  view  of  the 
Articulations  of  the 
Forearm,  Wrist  and 
Hand.  ^ 

1,  the  internal  lateral 
ligament  of  the  elbow-joint ; 
2,  the  external  lateral ;  H,  the 
anterior  ;  4,  the  posterior  ; 
5,  orbicular  ligament  of  the 
radius ;  6,  interosseous  mem- 
brane ;  7,  oblique  or  round 
ligament ;  8,  internal  lateral 
ligament  of  the  wrist  ;  9, 
external;  10,  anterior  ;  11, 
posterior  ;  12,  palmar,  and 
13,  dorsal  carpo -metacarpal 
ligaments  ;  14,  ligaments 
connecting  metacarpal  bones ; 
15,  transverse  metacarpal 
ligament ;  16,  carpo-meta- 
carpal  ligament  of  the 
thumb  ;  17,  lateral  liga- 
ments connecting  the  i^hal- 
angeal  with  the  metacarpal 
bones  ;  18,  lateral  ligaments 
of  the  phalanges. 

THE  ELBOW-JOINT. 

The  lower  extremity 
of  the  humerus  is  in 
contact  with  the  ulna 
and  radius  at  the 
elbow,  and  forms  with 
them  a  hinge-joint. 
The  greater  sigmoid 
cavity  of  the  ulna  arti- 
culates with  the  troch- 
lea of  the  humerus,  ro 
as  to  admit  of  flexion 
and  extension  only ;  while  the  cup-shaped  depression  on  the  head  of 
the  radius  is  fitted  to  turn  freely  on  the  rounded  capitulum.  These 
bones  are  united  principally  by  lateral  ligaments. 

The  internal  lateral  ligament,  composed  of  diverging  and  radiat- 
ing fibres,  is  divisible  into  an  anterior  and  a  posterior  part.  The 
anterior  part  radiates  from  the  front  of  the  internal  condylar  eminence 
of  the  humerus,  and  is  inserted  into  the  coronoid  process,  along  the 
inner  margin  of  the  sigmoid  cavity.  The  posterior  part,  of  the  same 
triangular  form,  passes  from  the  under  and  back  part  of  the  condylar 
eminence  downwards  to  the  inner  border  of  the  olecranon  ;  and  some 
fibres  are  connected  with  a  small  transverse  band,  which  passes  over  the 
notch  between  the  olecranon  and  the  coronoid  process. 

The  external  lateral  liga:nent,  intimately  connected  .with  the 
tendinous  attachment  of  the  extensor  muscles,  is  shorter  and  much 
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Fig.  139. — Ligaments  op  the  Elbow-Joint.     (A.  T.)  ^ 

A,  from  the  outer  side  and  behind  ;  B,  from  the  front  ;  C,  from  the  inner  side  and 
behind.  ] ,  internal  lateral  ligament ;  2,  external  lateral  ;  3,  the  middle  strongest  jiart 
of  the  anterior  ligament  ;  4,  orbicular  ligament  ;  5,  posterior,  represented  as  winkled 
from  relaxation  in  extension.  In  these  figures  the  round  ligament  and  upper  part  of  the 
interosseous  membrane  are  also  represented  below  the  elbow-joint. 

narrower  than  the  internal.    It  is  attached  superiorly  to  the  external 
condylar  eminence  of  the  humerus,  and  inferiorly 
becomes  blended  with  the  annular  ligament  of  the  Fig-  l^o. 

radius,  some  of  its  hinder  fibres  being  prolonged 
to  the  external  margin  of  the  ulna. 

Fig.  140. — Vertical  Antero-Posterior  Section  op  the 
Elbow-Joint  through  the  Greater  Sigmoid  Cavity 
OP  the  Ulna  and  corresponding  Trochlear  surface 
OP  THE  Humerus.    (A.  T.)  ^- 

1,  cut  surface  of  the  humerus ;  2,  that  of  the  ulna  ;  3, 
posterior  part,  and  4,  anterior  part  of  the  synovial  cavity  of 
the  joint  ;  5,  orbicular  ligament  enclosing  the  head  of  the 
radius  ;  6,  tendon  of  the  biceps  muscle  at  its  insertion  into 
the  tuberosity  ;  7,  is  at  the  lower  end  of  the  round  ligament. 

The  anterior  ligament  consists  of  a  thin  sheet 
of  fibres,  strongest  in  its  middle  part,  extending 
downwards  from  above  the  coronoid  pit  of  the 
humerus  to  the  coronoid  process  of  the  ulna  and 
the  orbicular  ligament. 

The  posterior  ligament  is  comparatively 
thin  and  weak,  and  consists  of  loose  and  irregular 
fibres  passing  tranversely  across  the  olccj-anon 

fossa  -of  the  humerus,   and  from  the  sides  of  that  fossa  to  the 
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olecranon  process,  thus  completing  the  capsule  of  the  joint  be- 
hind. 

The  synovial  membrane  extends  upwards  on  the  humerus  so  far  as 
to  line  the  fossse  for  the  coronoid  and  olecranon  processes,  and  is  loose 
and  vascular  in  the  latter  positions.  It  is  also  prolonged  round  the  neck 
of  the  radius,  and  lines  the  annular  ligament. 

Movements. — Flexion  and  extension  are  tlie  only  movements  whicli  can  take 
place  between  tlie  humerus  and  ulna  ;  and  these  are  limited  by  the  locking  of 
the  coronoid  and  olecranon  processes  in  the  respective  fossEe  of  the  humerus 
which  receive  them.  The  path  of  motion  is  in  a  nearly  vertical  plane,  with  a 
direction  slightly  outwards.  The  inner  lip  of  the  trochlea  being  prominent 
below,  forms  an  expansion  which  corresponds  to  an  inward  projection  of  the 
coronoid  part  of  the  ulnar  surface,  and  is  only  brought  into  use  in  flexion  ;  and 
the  outer  lip  of  the  trochlea,  being  everted  at  the  upper  and  back  part,  forms  a 
surface  which  is  only  in  use  in  complete  extension,  and  which  then  corresponds 
to  a  surface  on  the  outer  aspect  of  the  olecranon,  which  comes  into  contact  with 
no  other  part  of  the  humerus.  In  flexion  and  extension  the  radius  moves  by  its 
cup-shaped  head  upon  the  capitulum,  and  on  the  groove  between  that  process 
and  the  trochlea,  by  a  ridge  internal  to  the  cup.  It  is  most  completely  in  contact 
with  the  humerus  in  the  position  of  semi-flexion  and  semi- pronation.  In  full 
extension  and  supination,  the  anterior  margin  of  the  head  of  the  radius  is  barely 
in  contact  with  the  inferior  surface  of  the  capitulum.  In  full  flexion  the  margin 
of  the  head  of  the  radius  rests  against  the  pit  above  the  capitulum. 

THE  WEIST-JOINT  AND  AETICULATIONS  OF  THE  HAND. 

The  radio-carpal  articulation,  or  wrist- joint,  is  formed  between 
the  radius  and  triangular  fibro-cartilage  above,  and  the  scaphoid, 
semilunar  and  cuneiform  bones  below.  The  superior  surface,  concave 
both  transversely  and  from  before  backwards,  is  subdivided  by  linear  ele- 
vations into  three  parts  corresponding  to  the  three  bones  below,  the 
innermost  part  being  formed  by  the  fibro-cartilage.  The  inferior 
surface,  convex  in  both  directions,  is  prolonged  further  down  upon  the 
carpal  bones  behind  than  in  front. 

The  internal  lateral  ligament  is  a  rounded  cord  passing  directly 
downwards  from  the  extremity  of  the  styloid  process  of  the  ulna,  to  the 
cuneiform  bone  ;  it  also  sends  some  fibres  to  the  anterior  annular 
ligament  and  the  pisiform  bone. 

The  external  lateral  ligament  extends  from  the  styloid  process  of 
the  radius  to  a  rough  surface  on  the  outer  side  of  the  scaphoid  bone, 
some  of  its  fibres  being  prolonged  to  the  trapezium,  and  also  to  the 
anterior  annular  ligament  of  the  wrist. 

The  anterior  ligament,  broad  and  membranous,  consists  partly  of 
fibres  which  have  a  nearly  transverse  direction,  partly  of  others  which 
diverge  as  they  descend  fi'om  the  anterior  border  of  the  radius  to  the 
scaphoid,  semilnnar,  and  cuneiform  bones  ;  some  of  them  are  continued 
to  the  OS  magnum. 

The  posterior  ligament  extends  obliquely  downwards  and  inwards, 
from  the  extremity  of  the  radius,  to  the  posterior  surface  of  the  first 
row  of  the  carpal  bones,  especially  the  cuneiform  bone  ;  its  fibres  are 
prolonged  some  distance  on  the  surface  of  the  carpal  bones. 

The  synovial  membrane  is  reflected  from  the  radius  and  the 
triangular  fibro-cartilage,  on  the  surrounding  ligaments,  and,  after 
lining  these,  passes  to  the  margins  of  the  opposed  surface  of  the  carpal 
bones. 
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The  Caepal  Aeticulations. — The  bones  of  the  carpus  ,  the  pisiforin 
excepted,  are  so  arranged  in  two  rows,  that  while  only  slight  movement 
can  take  place  between  the  members  of  each  row^  a  considerable  amomit 
of  movement  is  possible  between  the  two  rows.  The  surface  presented 
by  the  first  row  to  the  second  is  concave  both  transversely  and  from 
before  backwards  in  the  greater  part  of  its  extent,  but  at  its  outer  side 
it  is  bounded  by  the  convex  part  of  the  scaphoid  bone.  The  opposing 
surface  of  the  second  row  is  concavo-convex  from  without  inwards,  the 
concavity  being  formed  by  the  trapezium  and  trapezoid,  the  convexity 
by  the  os  magnum  and  unciform  bone. 


Fig.  141. 

A  B 


Fig.  141,  A. — Dorsal  view  of  the  deeper  Ligaments  op  the  Wrist-Joint,  and  of 
THE  Carpal  and  Carpo -Metacarpal  Articulations.    (A.  T.,  after  Arnold).  | 

1,  lower  part  of  the  ulna  ;  2,  external  lateral  ligament  of  tlie  wrist-joint  ;  3,  internal ; 
near  it  descending  <  bli  juely  to  6,  from  the  radius,  the  dorsal  radio-carpal  ligament ; 
4  to  5,  transverse  dorsal  ligaments  of  the  first  row  ;  4,  is  on  the  scaphoid  ;  5,  on  the 
semilunar  bone  ;  6,  cuneiform  bone,  with  the  attachment  of  the  dorsal  radio-carpal  liga- 
ment ;  7,  trapezium  ;  8,  trapezoid  ;  9,  os  magnum  ;  10,  unciform  ;  11  to  15,  first  to  fifth 
metacarpal  bones  ;  7  to  8,  8  to  9,  and  9  to  10,  transverse  dorsal  ligaments  of  the  second 
row  of  carpal  bones  ;  4  to  8,  4  to  9,  5  to  9,  and  others,  dorsal  ligaments  between  the  first 
and  second  row  ;  8  to  12,  9  to  13,  and  others,  dorsal  ligaments  from  the  second  row  to 
the  metacarpal  bones  ;  between  the  metacarpal  bones,  from  11  to  15,  the  dorsal  inter- 
metacarpal ligaments. 

Fig,  141,  B. — Palmar  view  op  the  Ligaments  op  the  Wrist-.Toint,  and  of  the 
Carpal  and  Carpo-Metacarpal  Articulations.    (A.  T.)  4 

The  anterior  radio-carpal  ligament  has  been  removed  :  1,  anterior  ligament  of  the  lower 
radio-ulnar  articTiIation  ;  2,  external,  and  3,  internal  lateral  ligament  of  the  wrist-joint ; 
4,  scaphoid  bone  ;  5,  semilunar  ;  6,  cuneiform  ;  7,  pisiform,  with  the  tendon  of  flexor 
carpi  ulnaris  attached  :  4  to  5,  and  5  to  6,  palmar  transverse  ligaments  of  the  first  row  ; 
8,  external  lateral  ligament  between  the  first  and  second  row  of  carpal  bones  ;  9,  trape- 
zium (the  trapezoid  is  not  numbered) ;  10,  os  magnum  ;  11,  hooked  process  of  the  unciform 
bone,  9  to  10,  10  to  11,  and  others,  transverse  palmar  ligaments  of  the  second  row  ;  4  to 
10,  and  6  to  10,  some  of  the  palmar  ligaments  uniting  the  two  rows,  converging  on  the  os 
magnum  ;  7  to  11,  ligament  from  the  pisiform  bone  to  the  unciform  process  ;  7  to  16, 
ligament  from  the  pisiform  to  the  fifth  metacarpal  bone  ;  12,  external  ligament  of  the 
first  carpo-metacarpal  articulation,  the  internal  of  which  is  also  shown  ;  13,  14,  15,  16, 
the  proximal  ends  of  the  second  to  the  fifth  metacarpal  bones,  on  which  the  palmar  trans- 
verse, and  on  three  of  them,  a  set  of  piso-metacarpal  ligaments  are  shown. 
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The  two  rows  of  carpal  bones  are  united  by  dorsal,  palmar,  and 
lateral  ligaments.  The  lateral  ligamejits  are  placed  one  at  the  radial, 
the  other  at  the  ulnar  border  of  the  carpus  ;  the  former  connects  the 
scaphoid  bone  with  the  trapezium,  the  latter  the  cuneiform  with  the 
unciform.  The  dorsal  ligainenfs  consist  of  fibres  passing  in  various 
directions  ;  the  pahnar  ligaments  are  chiefly  composed  of  fibres  converg- 
ing towards  the  os  magnum. 

The  bones  of  the  first  row,  the  pisiform  bones  excepted,  are 
united  by  interosseous  and  by  dorsal  and  palmar  ligaments.  The 
interosseous  ligaments,  placed  on  the  sides  of  the  semilunar  bone  on  a 
level  with  its  superior  surface,  connect  it  with  the  scaphoid  and  cunei- 
form bones,  thus  completing  the  inferior  wall  of  the  radio-carpal  joint. 
The  dorsal  and  jjalmar  ligaments,  each  two  in  number,  extend  trans- 
versely on  the  dorsal  and  palmar  surfaces  from  the  scaphoid  bone  to  the 
semilunar,  and  from  the  semilunar  to  the  cuneiform. 

The  bones  of  the  second  row  are  connected  by  similar  means.  The 
dorsal  and  palmar  ligaments,  each  three  in  number,  pass  transversely 
between  the  contiguous  bones.  The  interosseous  ligaments  are  gene- 
rally three  (but  sometimes  only  two)  in  number,  a  strong  hgament 
being  placed  between  the  os  magnum  and  unciform  bones,  another 
between  the  trapezoid  and  trapezium,  and  a  slender  ligament  between 
the  OS  magnum  and  trapezoid.  A  small  interosseous  ligament  is  also 
sometimes  found  between  the  os  magnum  and  the  scaphoid.   (Fig.  142.) 

The  synovial  cavity  of  the  carpal  articulations  is  extensive  and 
complicated.    Passing  between  the  two  rows  of  carpal  bones,  it  sends 

Fig.  142. — Transverse  Section  of  the  St- 
NoviAL  Cavities  op  the  Inferior  Radio- 
ulnar, Radio-Carpal,  Intercarpal,  and 
Carpo-Metacarpal  Articulations.  (A.  T.) 

2 

1,  points  to  the  triangular  fibro-cartilage 
below  the  ulna  ;  2,  placed  on  the  ulna,  points 
to  the  cavity  of  the  sacciform  synovial  mem- 
brane ;  3,  external  lateral,  and  4,  internal 
lateral  ligament,  and  between  them  the  synovial 
cavity  of  the  wrist  ;  5,  scaphoid  bone  ;  6,  semi- 
lunar ;  7,  cuneiform  ;  8,  8,  upper  portion,  and 
8',  8',  lower  portion  of  the  general  synovial 
cavity  of  the  intercarpal  and  carpo-metacarpal 
articulations  ;  between  5  and  6,  and  6  and  7, 
the  interosseous  ligaments  are  seen  separating 
the  cai-pal  articular  cavity  from  the  wrist- 
joint  ;  between  the  four  carpal  bones  of  the 
lower  row,  and  between  the  magnum  and 
scaphoid,  the  interosseous  ligaments  are  also 
shown  ;  the  upper  division  of  the  synovial 
cavity  communicates  with  the  lower  between 
10  and  11,  and  between  11  and  12  ;  x  ,  marks 
one  of  the  three  interosseous  metacarpal  liga- 
ments ;  9',  separate  synovial  cavity  of  the  first 
carpo-metacarpal  articulation  ;  13,  first,  and  14,  fifth,  metacarpal  bone. 

Note.  It  is  to  be  observed  that  in  this  figure,  and  in  others  of  a  like  kind  which 
epresent  the  joint-cavities,  the  white  or  black  lines  indicating  the  synovial  membranes 
are,  for  the  sake  of  clearness,  generally  represented  as  passing  over  the  surfaces  of  the 
articular  cartilages,  although  this  is  not  the  case  in  nature.  These  lines  therefore  must 
be  held  to  represent  merely  the  whole  continuity  of  the  articular,  or,  as  th.ey  are  often, 
called,  the  synovial  surfaces. 
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likewise  two  processes  between  the  three  bones  of  the  first  row,  and 
three  between  the  four  bones  of  the  second.  It  is  further  continued 
downwards  into  the  inner  four  carpo -metacarpal  and  three  intermeta- 
carpal articulations.  In  some  rare  cases  there  is  continuity  with  the 
synovial  membrane  of  the  wrist-joint,  by  deficiency  of  one  of  the 
interosseous  ligaments  between  the  carpal  bones. 

The  pisiform  "bone  is  articulated  by  a  fibrous  capsule  and  synovial 
mem^brane  with  the  cuneiform  bone.  Inferiorly  it  is  united  by  two 
strong  ligaments  with  the  unciform  and  fifth  metacarpal  bones,  and  is 
sometimes  also  connected  with  other  metacarpal  bones ;  superiorly  it 
receives  the  tendon  of  the  fiexor  carpi  ulnaris  muscle.  The  synovial 
cavity  is  usually  distinct,  but  sometimes  communicates  with  that  of  the 
radio-carpal  articulation. 

The  anterior  annular  ligament  of  the  wrist  is  a  strong  and 
thick  band,  which  extends  from  the  prominences  made  by  the  trapezium 
and  scaphoid  bone  on  the  radial  side  of  the  carpus,  directly  across  to  the 
pisiform  bone  and  unciform  process,  and  converts  the  transverse  arch  of 
the  carpus  into  a  ring  through  which  the  flexor  tendons  of  the  digits 
pass  into  the  hand. 

The  posterior  annular  ligament,  placed  at  the  back  of  the  wrist, 
is  only  a  thickened  part  of  the  aponeurosis  of  the  forearm.  It  extends 
from  the  lower  part  of  the  radius,  at  its  outer  border,  to  the  inner  part 
of  the  cuneiform  and  pisiform  bones  and  serves  to  bind  down  the 
extensor  tendons. 

CARPO-METACARPAli  AND  INTERMETACARPAIj  ARTICULATIONS 

Fig.  143. — General  view  op  the  Articulations 
OF  THE  Wrist  and  Hand  from  before.  ^ 

1,  lower  part  of  the  interosseous  membrane  ;  2, 
and  from  that  jDoint  across  the  lower  end  of  the 
radius,  the  palmar  radio-carpal  ligaments  ;  3,  sca- 
phoid bone  ;  4,  pisiform  ;  5,  trapezium  ;  6,  unci- 
form ;  7,  OS  magnum,  with  most  of  the  deeper 
ligaments  uniting  these  bones  ;  I,  first  metacarpo- 
phalangeal articulation  with  its  external  lateral 
ligament  ;  II  to  V,  transverse  metacarpal  liga- 
ment :  in  the  several  phalangeal  articulations  the 
lateral  ligaments  are  shown  ;  in  the  first  the 
external  only  is  visible. 

The  four  inner  metacarpal  bones 

are  bound  together  at  their  distal  ex- 
tremities by  thin  fibres  passing  between 
them  on  their  palmar  aspect,  and  consti- 
tuting the  transverse  lifjament.  At  their 
proximal  extremities  they  are  united  to 
one  another  and  to  the  carpal  bones  in 
articulations,  the  common  synovial  lining 
of  which  is  derived  from  that  of  the  carpal 
joint.  In  these  articulations  the  four 
metacarpal  bones  are  bound  together  by 
three  dorsal,  and  three  j[mlmar,  and  by 
strong  interosseous  ligaments.  There  are 
also  dorsal  ligaments  uniting  these  meta- 
carpal bones  with  the  carpus,  each  having  two  such  ligaments  except 
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the  fifth.  Thus  to  the  second,  or  that  of  the  forefinger,  a  thin  fasci- 
culus of  fibres  passes  from  the  trapezium,  and  another  from  the 
trapezoid  bone  ;  the  third  receives  one  from  the  trapezoid,  and  from  the 
OS  magnum  ;  the  fourth  from  the  os  magnum  and  also  from  the  unci- 
form ;  but  the  fifth  is  connected  with  the  unciform  only.  The  palmar 
ligaments  are  not  so  well  defined  ;  there  is  a  single  band  to  each  bone, 
except  that  of  the  little  finger.  There  is  likewise  an  interosseous  band 
in  one  part  of  the  carpo-metacarpal  articulation,  connecting  the  lower 
and  contiguons  angles  of  the  os  magnum  and  unciform  to  the  adjacent 
angle  of  the  third  metacarpal  bone.  This  ligament  is  usually  sur- 
rounded by  a  part  of  the  general  synovial  membrane,  but  sometimes  it 
separates  the  cavity  between  the  unciform  and  two  inner  metacarpal 
bones  from  the  rest  of  the  joint. 

The  first  metacarpal  "bone  is  unconnected  with  the  others,  and  is 
articulated  with  the  trapezium  by  an  external  and  an  internal  ligament, 
a  capsular  investment,  and  a  distinct  synovial  membrane. 

METACARPO-PHALANGEAL  AND  INTERPHALANGEAL  ABTICULATIONS.  A.T. 

The  rounded  head  of  each  of  the  last  four  metacarpal  bones,  being  re- 
ceived into  the  slight  hollow  in  the  extremity  of  the  first  phalanx,  is 
maintained  in  its  position  by  two  lateral  ligaments, 
an  anterior  ligament,  and  a  synovial  membrane. 

The  lateral  ligaments  consist  of  strong  fasci- 
culi of  fibres,  on  each  side  of  the  joint,  from  the 
metacarpal  bone  to  the  contiguous  extremity  of  the 
phalanx.  The  direction  of  the  fibres  is  downwards 
and  forwards. 

Fig.  144. — Longitudinal  Antero-Posterior  Section  through 

THE    lower    part    OP    THE    RADIUS,    SEMILUNAR    BONE,  Os 

Magnum,  Metacarpal  Bone  and  Phalanges  of  the  Middle 
Finger,  to  show  the  shape  op  the  Articular  Surfaces 
and  Synovial  Cav^ities  between  these  several  Bones, 
(A.  T.)  1 

1,  synovial  cavity  of  the  wrist-joint  ;  2,  intercarpal  cavity  ; 
3,  carpo-metacari)al  cavity ;  4,  metacarpo-plialangeal  cavity ; 
5  and  6,  phalangeal  cavities  ;  4',  5',  and  6',  the  palmar  fibro- 
cartilaginous plates  which  are  attitched  to  the  base  of  the  several 
phalanges  ;  7,  indicates  the  place  of  the  tendons  of  the  long 
flexor  muscles  ;  8,  a  transverse  section  of  the  anterior  annular 
ligament  ;  9  and  10,  transverse  retinacula,  or  vaginal  ligaments 
of  the  flexor  tendons  on  the  first  and  second  phalanges. 

The  anterior  or  palmar  ligament,  or  rather 
fibrous  plate,  occupies  the  interval  between  the 
lateral  ligaments  on  the  palmar  aspect  of  each 
joint  ;  it  is  a  thick  and  dense  fibro-cartilaginous 
structure,  which  is  firmly  united  to  the  phalanx  but 
loosely  adherent  to  the  metacarpal  bone.  It  is  con- 
tinuous at  each  side  with  the  lateral  ligament,  so 
that  the  three  form  one  undivided  structure  which 
covers  the  joint,  except  on  the  dorsal  aspect.  Its 
palmar  surface  is  grooved  for  the  flexor  tendon, 
whose  sheath  is  connected  to  it  at  each  side  ;  the  other  surface,  looking 
to  the  interior  of  the  joint,  is  lined  by  the  synovial  membrane,  and 
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supports  the  head  of  the  metacarpal  bone.  In  the  joint  of  the 
thumb  there  are  two  sesamoid  bones,  one  situated  at  each  side,  which 
are  connected  with  its  ligaments. 

A  synovial  liiembrane  is  present  in  each  joint,  and  invests  the 
surface  of  the  ligaments  which  connect  the  bones. 

The  mterplialcmgeal  articulations  are  formed  on  the  same  plan  as 
that  which  obtains  in  the  articulations  between  the  bases  of  the  proximal 
phalanges  with  the  metacarpal  bones. 

Movements  of  tlie  Wrist  and  Fingers. — In  the  radio-carpal  and  common 
carpal  articulations,  there  is  allowed  not  only  fle^don  and  extension,  but  a 
certain  amount  of  lateral  bending.  The  superior  articular  surfaces  of  both 
ranges  of  carpal  bones  bemg  prolonged  further  on  the  dorsal  than  on  the  palmar 
aspect,  over-extension  is  allowed  in  both  joints  to  some  degree.  In  over-exten- 
sion the  opposing  surfaces  are  most  perfectly  adapted  to  each  other ;  in  fiexion 
they  are  least  so.  The  kind  of  movement  which  is  allowed  between  the  carpal 
and  metacarpal  bones  is  best  illustrated  by  i^lacmg  the  hand  in  such  a  position 
that  the  weight  of  the  body  is  rested  upon  the  open  palm.  The  metacarpal 
range,  which  naturally  is  concave  towards  the  x)alm,  is  flattened  ;  and  the  inter- 
osseous and  palmar  metacarpal  ligaments  are  thus  tightened,  while  a  slight 
separation  of  the  opposed  surfaces  of  the  bones  takes  place  ;  so  also  the  palmar 
carpo-metacarpal  ligaments  are  tightened,  and  both  palmar  and  interosseous 
ligaments  of  the  second  range  of  carpal  bones.  The  convex  part  of  the  os 
magnum  and  unciform  bone,  fitted  in  these  circumstances  into  the  concavity  of 
the  first  range,  is  a  little  wider  than  the  part  usually  in  contact  Vv^ith  it ;  and 
thus,  while  the  bones  of  the  first  range  are  separated  from  the  palmar  side,  those 
of  the  second  range  are  pressed  still  more  apart  from  the  distal  aspect.  The 
whole  arrangement  secures  elasticity.  The  fourth  and  fifth  metacarpal  bones, 
being  more  movable  at  their  carpal  ai-ticulation  than  the  second  and  third,  bend 
forward  very  distinctly  in  shutting  the  hand,  thus  rendering  the  palm  more 
hollow,  and  bringing  the  tips  of  the  fingers  more  closely  together.  At  the 
phalangeal  articulations  the  only  movements  allowed  are  flexion  and  extension, 
while  over-extension  is  prevented  by  the  ligamentous  structui-es  in  front  of  the 
joints.  At  the  metacarpo-phalangeal  articulations  abduction  and  adduction 
are  allowed  chiefly  in  the  extended  position.  In  the  articulation  of  the  meta- 
carpal bone  of  the  thumb  with  the  trapezium  every  movement  is  allowed  except 
rotation,  which  is  prevented  by  the  shape  of  the  articular  surfaces. 


ARTICULATIOlSrS    OF   THE  PELVIS. 

Articulation  of  the  Pelvis  with  the  last  Lumbar  Yertebra. 
— The  fifth  lumbar  is  united  to  the  first  sacral  vertebra  by  anterior  and 
posterior  ligaments  of  the  body,  capsular  ligaments  of  the  articular 
processes,  ligamenta  subflava  of  the  arch,  interspinous  ligaments,  and 
by  an  intervertebral  plate,  all  of  which  are  similar  to  those  between  the 
vertebrae  above.  It  is  also  attached  to  the  pelvis  by  two  other  liga- 
ments, as  follows. 

The  sacro-vertebral  ligament  extends  obliquely  from  the  tip  of  the 
transverse  process  of  the  last  lumbar  vertebra  downwards  to^  the  de- 
pressed lateral  part  of  the  base  of  the  sacrum ;  its  form  is  triangular, 
and  its  fibres  diverge  as  they  descend,  some  of  them  joining  the  anterior 
sacro-iliac  Hgament. 

The  ilio-lumbar  ligament  is  extended  horizontally  between  the 
summit  of  the  transverse  process  of  the  last  lumbar  vertebra  and  the 
iliac  crest  of  the  innominate  bone ;  it  is  inserted  into  the  latter  at  tho 
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back  part  of  the  iliac  fossa,  where  its  fibres  expand  somewhat,  so  as  to 
give  ifc  a  triangular  form. 

Articulation  of  the  Sacrum  and  Coccyx,  and  of  the  Pieces 
OF  THE  Coccyx. — These  articulations  are  effected  by  an  anterior  liga- 
ment, consisting  of  irregular  fibres  placed  in  front  of  the  bones,  a  pro- 
longation of  the  anterior  common  ligament  of  the  vertebra3;  by  a 
posterior  ligament  more  strongly  marked,  the  fibres  of  which  descend 
upon  the  bones  of  the  coccyx  from  the  margin  of  the  inferior  orifice  of 
the  sacral  canal ;  by  fibrous  bands  extending  between  the  cornua  of  the 
sacrum  and  coccyx ;  and  by  intervertebral  discs  between  the  con- 
tiguous surfaces  of  the  bones. 

A  distinct  cavity  is  stated  by  Cmveilhier  Anatomic  descriptive,"  torn,  i, 
p.  305,  Paris,  1862),  to  be  present  in  the  centre  of  tlie  disc  in  those  cases  in 
which  the  coccyx  is  freely  moveable.  This  is  in  conformity  with  the  more  recent 
observations  of  Lnschka  on  the  other  intervertebral  discs.  In  the  male,  after 
middle  life,  the  union  between  the  sacrum  and  coccyx,  and  between  the  pieces 
of  the  latter,  is  usually  ossific.    In  the  female  this  change  does  not  genei;ally 


Fig.  145. 


Pig.  145. — Articulations  of  the  Pelvis  and.  Hip- Joint,  seen  from  before.  The 

ANTERIOR  HALF  OF  THE  CAPSULAR  LiGAMENT  OP  THE  LeFT  HiP-JOINT  HAS  BEEN 
REMOVED,   AND  THE  FeMUR  ROTATED  OUTWARDS.      (A.  T.)  ^ 

1,1,  anterior  common  ligament  of  the  bodies  of  the  vertebree  passing  down  to  the 
front  of  the  sacrum  and  coccyx  ;  2,  ilio-lumbar  ligament  ;  3,  anterior  sacro-iliac  liga- 
ment ;  between  2  and  3,  on  the  right  side,  the  sacro-vertebral  ligament  is  shown,  but  not 
with  sufficient  distinctness  ;  4,  placed  in  the  great  sacro-sciatic  foramen,  points  to  the 
lesser  sacro-sciatic  ligament ;  5,  a  portion  of  the  great  sciatic  ligament ;  6,  the  anterior 
ligament  of  the  symphysis  pubis  ;  7,  the  obturator  membrane  ;  8,  the  capsular  ligament 
of  hip-joint  :  the  figure  is  placed  on  its  ilio-femoral  band ;  9,  the  upper  part  of  the 
divided  capsular  ligament  of  the  left  hip-joint  near  the  place  of  its  attachment  to  the 
border  of  the  acetabulum  ;  10,  placed  on  the  os  pubis  of  the  left  side  above  the  trans- 
verse ligament  of  the  acetabular  notch.  The  head  of  the  femur  is  withdra^ra  partially 
from  the  socket,  so  as  to  show  the  round  ligament  stretched  from  the  transverse 
ligament. 
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occur  till  a  more  advanced  age  ;  the  pieces  of  the  coccyx  uniting  one  to  another 
in  the  first  place,  and  the  joint  between  the  sacrum  and  coccyx  not  ossifyino-  till 
old  age.    The  mobility  seems  to  increase  during  pregnancy. 

The  sacro-iliac  articulation,  often  named  the  sacro-iUac  syn- 
chondrosis, is  formed  between  the  auricular  surfaces  of  the  sacrum  and 
ilium,  which  are  bound  together  by  a  plate  of  cartilage,  and  by  strong 
ligaments  (see  fig.  148). 

The  auricular  cartilaginous  plate  unites  the  bones  with  great  firm- 
ness. When  the  ilium  and  sacrum  are  forcibly  torn  asunder,  this  plate 
usually  separates  into  two  layers,  one  of  which  adheres  to  the  surface  of 
each  bone.  In  some  instances  a  small  cavity  naturally  exists  between 
these  two  plates  of  cartilage,  and  in  advanced  life  small  spaces  con- 
taining glairy  fluid  are  liable  to  be  formed  between  them.  Even  when 
separate  in  part,  however,  these  plates  are  very  closely  applied,  and 
admit  only  a  limited  amount  of  movement.  The  cavity  of  "this  articu- 
lation becomes  more  apparent,  and  the  ligamenls  somewhat  looser  before 
parturition. 

The  posterior  sacro-iliac  ligament  consists  of  a  large  number  of 
strong  irregular  fibres  extending  across  the  interval  between  the  pos- 
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Fig.  146. — Ligaments  op  the  Pelvis  and  Hip-Joint,  seen  feom  behind,  from  a 
Female  Subject.    (A.  T.)  i 

1,  ilio-lumbar  ligament  :  above  it  the  last  lumbar  intertransverse  ligament  ;  2,  posterior 
sacro-iliac  ligaments,  the  short  and  the  oblique  ;  3,  great  sacro-sciatic  ligament  ;  4,  lesser 
sacro-sciatic  ligament ;  5,  obturator  membrane  ;  6,  posterior  ligament  of  symphysis 
pubis  ;  7,  7,  continuation  of  supraspinous  ligaments  from  the  lower  lumbar  vertebrse 
over  the  sacral  spines  ;  8,  transverse  process  of  last  lumbar  vertebra,  to  which  from 
above  is  seen  descending  the  last  intertransverse  ligament,  and  from  below  ascending  the 
sacro-vertebral  ligament  ;  9,  posterior  surface  of  the  capsular  ligament  of  the  hip- 
joint.  The  posterior  ligaments  passing  between  the  sacrum  and  coccyx  are  also  partially 
shown, 
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terior  rough  portion  of  the  lateral  surface  of  the  sacrum  and  that  part 
of  the  ilium  which  projects  beyond  the  dorsum  of  the  sacrum.  A 
superficial  band  extending  downwards  from  the  posterior  superior 
iliac  spine  to  the  third  or  fourth  piece  of  the  sacrum,  in  a  direction 
different  from  the  other  fibres,  is  distinguished  as  the  oblique  sacro-iliac 
ligament 

The  anterior  sacro-iliac  ligament  consists  of  thin  irregular  fibres 
passing  between  the  sacrum  and  os  innominatum  on  their  pelvic 
surfaces. 

The  sacro-sciatic  ligaments. — The  posterior,  or  great  sacro- 
sciatic  ligament,  broad  and  triangular,  assists  in  closing  the  lower  a})er- 
ture  of  the  pelvis.  Its  base  is  attached  to  the  postero-inferior  iliac  spine 
and  to  the  side  of  the  sacrum  and  coccyx ;  whilst  its  apex  is  fixed  along 
the  inner  surface  of  the  ischial  tuberosity,  where  it  expands  somewhat, 
and  sends  upwards  and  forwards  along  the  margin  of  the  ischial  ramus 
a  falciform  process,  the  border  of  which  is  continuous  with,  and  forms  the 
inferior  attachment  of,  the  obturator  fascia. 

The  anterior,  or  small  sacro-sciatic  ligament,  much  shorter 
and  thinner  than  the  preceding  one,  in  front  of  which  it  Hes,  is  also 
triangular  in  form,  and  is  attached  by  its  base  to  the  side  of  the  sacrum 
and  coccyx,  where  its  fibres  are  blended  with  those  of  the  great  liga- 
ment ;  and,  by  its  apex,  to  the  spine  of  the  ischium. 

Foramina.  Between  the  upper  border  of  the  great  sacro-sciatic 
ligament  and  the  innominate  bone,  is  a  large  space  subdivided  by  the 
small  sacro-sciatic  ligament.  The  part  which  lies  above  this  ligament 
is  a  large  oval  opening,  named  the  great  sacro-sciatic  foramen.  It 
transmits  the  pyriform  muscle  and  the  gluteal  and  sciatic  vessels  and 
nerves.    The  part  between  the  greater  and  lesser  sacro-sciatic  liga- 

Fig.  147. — Right  half  op  a  Female 
Pelvis,  seen  prom  the  inner  side. 
(A.  T.)  f 

1,  supraspinous  ligaments  descend- 
ing to  the  sacrum  from  2,  2,  tlie 
lumbar  spinous  processes  ;  3,  4,  the 
lumbar  and  sacral  spinal  canal,  with 
its  periosteal  lining ;  5,  placed  on 
the  ilium  above  the  anterior  sacro- 
iliac ligament ;  6,  placed  in  the  great 
sacro-sciatic  foramen,  points  to  the 
lesser  sacro-sciatic  ligament ;  7,  greater 
sacro-sciatic  ligament,  with  7',  its  con- 
tinuation over  the  inner  border  of  the 
tuberosity  of  the  ischium  ;  8,  a  portion 
of  the  wall  of  the  cotyloid  cavity,  re- 
moved so  as  to  give  a  View  from  the 
inside  of  the  head  of  the  fenuir  ;  9,  the 
round  ligament  put  upon  the  stretch, 
the  femur  being  partially  flexed  and 
adducted  ;  10,  the  inner  part  of  the 
capsular  ligament  relaxed;  11,  the 
shaft  of  the  femur. 

ments,  much  smaller  in  size, 
and  bounded  in  front  by  the 
smooth  surface   between  the 
spine  and  tuberosity  of  the  ischium,  is  the  small  sacro-sciatic  foramen, 
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tlirough  which  pass  the  obturator  internus  muscle  and  the  internal 
pudic  vessels  and  nerve. 

The  pubic  articulaticn,  or  sijmjphysis  pubis,  is  the  connection  of  the 
pubic  bones  in  front,  and  is  effected  by  fibro-cartilaginous  plates  and 
ligaments.  The  adjacent  surfaces  of  bone  are  each  coated  with  car- 
tilage, and  to  this  is  attached  the  fibro-cartilage  which  unites  them. 
The  fihro-cartilage  is  thicker  and  stronger  in  front  than  behind,  and 
generally  contains  a  synovial  cavity  towards  the  upper  and  back  part  of 
the  joint.  The  ligaments  are  named  anterior,  posterior,  superior,  and* 
inferior.  The  anterior  pubic  ligament  consists  of  irregular  fibres 
passing  obliquely  across  from  bone  to  bone  in  front  of  the  symphysis. 
The  superior  and  posterior  ligaments  consist  of  only  a  few  fibres  on 
the  upper  and  back  part  of  the  articulation.  The  inferior  or  subpubic 
ligament,  thick  and  triangular,  is  attached  to  the  rami  of  the  pubic 
bones,  giving  smoothness  and  roundness  to  the  subpubic  angle,  and 
forming  part  of  the  outlet  of  the  pelvis. 

The  obturator  membrane,  or  ligament,  is  a  fibrous  septum  attached 
to  the  border  of  the  thyroid  foramen,  which  it  closes,  except  at  the 
upper  and  outer  part  of  its  circumference,  where  a  small  oval  canal  is  left 
for  the  obturator  vessels  and  nerve.  The  membrane  is  fixed  accurately 
to  the  bony  margin  at  the  upper  and  outer  sides  of  the  foramen,  and  to 
the  posterior  surface  at  the  inner  side.  The  obturator  muscles  are 
attached  to  its  surfaces. 

Movements. — In  ordinary  circumstances  there  is  very  little  movement  allowed 
between  the  bones  of  the  pelvis.  In  the  erect  posture  the  sacrum  is  thrown  so 
much  backwards  that  none  of  the  advantage  of  the  key-stone  of  an  arch  is 
obtained  by  the  tapering  of  its  form  from  base  to  apex.  It  is  only  by  the 
sinuosities  of  its  auricular  surfaces  that  it  directly  presses  on  the  hip-bones  ;  and 
as  the  width  of  the  bone  rather  diminishes  at  the  upper  or  ligamentous  part,  the 
principal  strain  is  borne  by  the  posterior  sacro-iliac  ligaments,  from  which  the 
sacrum  is  in  great  measure  suspended  (see  fig.  148).  The  space  which  might  be 
gained  by  the  small  amount  of  movement  which  is  allowed  between  the  bones 
of  the  pelvis  in  the  ordinary  state  is  increased  during  parturition  in  this  way, 
that  the  lower  part  of  the  sacrum  being  pressed  backwards,  the  wider  part  of 
the  wedge  formed  by  this  bone  is  forced  farther  between  the  ossa  innominata, 
so  as  to  separate  them  to  a  greater  degree,  and  thus  to  increase  the  capacity 
of  the  pelvis.  During  pregnancy,  also,  a  slight  amount  of  separation  may  occur  at 
the  sym]3hysis  pubis  from  relaxation  of  the  connecting  pai-ts.  (See  Wood,  article 
''Pelvis"  in  "CyclopEed.  of  Anat.  and  Physiol. ;"  Zaglas,  in  Monthly  Joum.  of 
Med.  Science,  1851  ;  J.  M.  Duncan,  in  Dublin  Quart.  Journ.  of  Med.  Science, 
1851,  and  Edin.  Med.  Journ.  1855  ;  Struthers,  "  Anat.  Observ."') 

ARTICULATIONS    OF    THE    LOWER  LIMB. 

THE  HIP-JOINT. 

This  is  a  large  ball  and  socket  joint,  in  which  the  globular  head  of 
the  femur  is  received  into  the  acetabulum  or  cotyloid  cavity  of  the 
innominate  bone.  The  articular  surface  of  the  acetabulum  is  formed 
by  a  broad  riband- shaped  cartilage  occupying  the  upper  and  outer  part, 
and  folded  round  a  depression  which,  extending  from  the  notch,  is 
hollowed  out  in  the  bottom  of  the  cavity,  and  is  occupied  by  delicate 
adipose  tissue  covered  with  synovial  membrane,  the  so-called  synovial 
or  Haversian  gland.  The  articular  surface  of  the  femur  presents  a 
little  beneath  its  centre  a  pit  in  which  the  round  ligament  is  attached. 


164 


ARTICULATIONS  OF  THE  LOWER  LIMB. 


Fig.  148. 


Fig.  1 48 — Transverse  Oblique  Section  of  the  Pelvis  and  Hip- Joint,  cuTTiNa  the 
FIRST  Sacral  Vertebra  and  the  Symphysis  Pubis  in  their  middle,  from  a  Male 
Subject  op  about  nineteen  years  op  age.    (A.  T.)  ^ 

1,  the  first  sacral  vertebra  ;  2,  tlie  divided  ilium  ;  3,  tlie  posterior  sacro-iliac  liga- 
ments ;  4,  4,  the  sacro-iliac  synchondrosis,  with  a  slight  separation  between  the  two 
plates  of  cartilage  ;  5,  the  ajiterior  sacro-iliac  ligament ;  6,  the  lesser  sacro-sciatic 
ligament ;  7,  greater  sacro-sciatic  ligament  ;  8,  placed  in  front  of  the  symphysis  pubis, 
in  the  cut  surface  of  which  the  small  median  cavity,  the  adjacent  fibro-cartilaginous 
plates,  and  the  anterior  and  posterior  ligamentous  fibres  are  shown  ;  9,  the  lower  part  of 
the  obturator  membrane  ;  10,  the  cartilaginous  suiface  of  the  cotyloid  cavity,  through 
the  middle  of  which  the  incision  passes  transversely,  dividing  the  round  ligament  and  the 
synovial  fat  of  the  depression  ;  11,  the  cotyloid  ligament  ;  12,  the  round  ligament  con- 
nected with  the  transverse  part  of  the  cotyloid  ligament  ;  13,  placed  on  the  cut  surface 
of  the  head  of  the  left  femur  near  the  depression  where  the  round  ligament  is  attached  ; 
14,  14',  the  upper  and  lower  x^arts  of  the  capsular  ligament  and  synovial  capsule. 

The  cotyloid  ligament  forms  a  thick  fibro-cartilaginous  ring  round 
the  margin  of  the  acetabulum,  increasing  the  depth  of  its  cavity,  and 
bridging  over  the  deficiency  in  its  border.  Its  external  surface  is  in 
contact  with  the  capsular  ligament,  the  internal  closely  embraces  the 
head  of  the  femur,  and  both  are  covered  by  the  synovial  membrane. 
Its  fibres  do  not  run  parallel  to  the  circumference  of  the  cotyloid  cavity, 
but  pass  obliquely  from  without  inwards  over  its  margin,  one  extremity 
being  attached  to  the  outer,  the  other  to  the  inner  surface. 

At  the  cotyloid  notch  the  fibres  of  the  ligament  are  continued  from 
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side  to  side,  so  as  to  render  the  circumference  complete,  and  deeper 
transverse  fibres  are  superadded,  from  which  circumstance,  as  well  as 
from  being  stretched  across  from  one  margin  of  the  notch  to  the  other, 
this  part  is  called  the  transverse  ligament.  Beneath  it  an  interval  is 
left  for  the  admission  of  the  articular  vessels. 

The  interarticular  or  round  ligament  (ligamentum  teres)  is  a  strong 
fasciculus  surrounded  by  synovial  membrane,  implanted  by  one  extremity, 
which  is  round,  into  the  fossa  in  the  head  of  the  femur  ;  by  the  other, 
which  is  broad,  flat,  and  bifid,  into  the  margins  of  the  cotyloid  notch, 
where  its  fibres  become  blended  with  those  of  the  transverse  ligament. 
It  rests  on  the  fat  in  the  depression  of  the  acetabulum. 

The  capsular  ligament  or  membrane  surrounding  the  joint  is 
attached  superiorly  to  the  margin  of  the  cotyloid  cavity,  and  inferiorly 
to  the  neck  of  the  femur.  At  its  cotyloid  attachment  the  capsule  arises, 
above  and  behind,  from  the  bony  margin  outside  the  attachment 
of  the  cotyloid  ligament,  having  its  inner  surface  in  close  contact 
with  that  ligament ;  in  front  it  arises  from  the  outer  aspect  of  the 
cotyloid  ligament  near  its  base,  and  at  the  notch  it  is  similarly  attached 
to  the  transverse  ligament.  At  its  femoral  attachment  the  capsule 
extends  anteriorly  to  the  intertrochanteric  line,  superiorly  to  the  root 
of  the  great  trochanter,  posteriorly  and  inferiorly  to  the  junction  of  the 
middle  and  external  thirds  of  the  neck.  The  fibres  of  which  the  cap- 
sule consists  run  in  two  directions,  circularly  and  longitudinally.  The 
circular  fibres  are  found  in  the  middle  of  the  lower  wall  of  the  capsule, 
gathered  into  a  thick  broad  band  {Zona  orMcuIaris,  Henle,)  which  as  it 
extends  upwards  spreads  out  so  as  to  form  a  tolerably  even  layer  over 
the  front  and  upper  part  of  the  joint.  Behind,  these  fibres  again  form 
a  band  which  for  about  a  finger's  breadth  next  the  neck  of  the  femur 
complete  the  capsule.  The  circular  fibres  are  embedded  to  some  extent 
in  the  longitudinal  fibres,  except  posteriorly,  where  the  latter  are  ahnost 
absent,  being  represented  by  a  few  scattered  fibres  which  support  the 
synovial  membrane,  and  attach  the  circular  fibres  to  the  neck  of  the  bone. 
In  other  parts  of  the  capsule  the  longitudinal  fibres  form  thick  bands, 
certain  of  which  from  their  greater  size  and  streno-th  are  distinguished 
as  accessory  hgaments.  The  chief  of  these  are  formed  on  the  anterior  and 
superior  aspects  of  the  capsule.  The  ilio-femoral  ligament  consists  of 
two  diverging  bands  of  fibres,  which  arise  from  the  anterior  inferior 
iliac  spine,  and  pass  obliquely  downwards  over  the  front  of  the  joint. 
The  inner  of  these  bands  passes  almost  vertically  to  the  root  of  the 
small  trochanter  ;  the  outer  to  the  upper  end  of  the  anterior  inter- 
trochanteric line.  In  the  triangular  space  thus  left  between  the  bands, 
the  deeper  fibres  of  the  capsule  are  seen.  On  the  superior  aspect  of  the 
joint  the  outer  band  of  the  ilio-femoral  ligament  is  joined  by  another 
band  of  fibres  {Uio-troclianteric)  which  is  attached  to  the  ilium,  above 
the  origin  of  the  long  head  of  the  rectus  femoris  muscle,  and  to  the 
root  of  the  great  trochanter  on  its  anterior  aspect.  To  the  under 
surface  of  the  capsule,  a  broad  and  strong  band  of  fibres  (ischio-capsular) 
passes  from  the  furrow  on  the  ischium  below  the  acetabulum  to  end  in 
the  circular  fibres.  In  front  and  below  may  be  also  found  a  number  of 
scattered  fibrous  bundles,  which  converge  to  the  capsule  from  the  ilio- 
pectineal  eminence,  from  the  margin  of  the  obturator  foramen,  and  from 
the  obturator  membrane,  and  to  which  Henle  has  given  the  name  of 
pubo-femoral  ligament.  Besides  these  the  capsule  receives  other  strength- 
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ening  bands  from  the  tendons  of  neighbouring  muscles,  in  front  from 
the  ilio-psoas,  above  from  the  long  head  of  the  rectus  femoris,  behind 
from  the  gluteus  minimus,  and  below  from  the  obturator  externus. 

From  the  inside  of  the  capsule  the  inner  layers  of  fibres  are  reflected 
upwards  from  their  insertion  upon  the  neck  of  the  femur  to  the  articular 
cartilage,  forming  a  surface  partly  level  and  partly  raised  into  longi- 
tudinal folds  called  retinacula  (Henle). 

The  synovial  membrane  of  the  joint  is  reflected  from  the  neck  of 
the  femur  to  the  inner  surface  of  the  capsule,  thence  to  the  inner  surface 
of  the  cotyloid  ligament  and  to  the  pad  of  fat  in  the  bottom  of  the  ace- 
tabulum, from  which  it  is  further  prolonged  as  a  tubular  investment 
upon  the  round  ligament.  It  frequently  communicates  through  an 
opening  in  the  anterior  wall  of  the  capsule,  with  a  synovial  bursa  placed 
beneath  the  tendon  of  the  ilio-psoas  muscle. 

Movements. — The  movements  allowed  at  the  hip-joint  are  extension,  flexion, 
abduction,  adduction,  cii'cumduction,  and  rotation.  Extension  is  limited  by  the 
anterior  fibres  of  the  capsular  ligament,  and  the  ilio-femoral  band  :  flexion  is 
limited  only  by  the  contact  of  the  neck  of  the  femur  with  the  acetabulum. 
Abduction  is  controlled  by  the  pubo-femoral  bands,  and  by  the  lower  part  of  the 
capsule  ;  adduction  by  the  ilio-trochanteric  band  and  by  the  upper  part  of  the 
capsule.  The  round  ligament  is  put  upon  the  stretch  when  the  thigh  is  partially 
flexed  and  adducted ;  it  therefore  resists  dislocation  upwards  and  backwards  on 
the  dorsum  ilii,  which  is,  notwithstanding  its  presence,  the  most  frequent  kind 
of  displacement.  The  round  ligament  is  also  put  upon  the  stretch  in  the  position 
of  flexion  and  external  rotation.  The  swinging  antero-posterior  movement  of 
the  femur,  as  in  walking  or  running-,  is  effected  by  rotation  of  the  head  of  the 
bone  in  the  hip-joint.  In  the  erect  attitude,  as  a  vertical  line  passing  through  the 
centre  of  gravity  of  the  trunk  falls  behind  the  centres  of  rotation  in  the  hip- 
joints,  the  pelvis  tends  to  fall  backwards  by  over  extension  of  the  hip-joints,  but 
as  this  is  prevented  by  the  tightening  of  the  capsule  in  front,  the  maintenance 
of  the  erect  attitude,  without  muscular  effort,  is  partly  due  to  this  mechanism 
of  the  hip- joint. 

THE  KNEE-JOINT. 

The  articular  surfaces  of  this  complicated  joint  are  the  condyles  of 
the  femur  and  tibia,  with  fibro-cartilages  interposed,  the  articulating 
surface  of  the  patella,  and  the  patellar  surface  of  the  femur.  The  action 
is  mainly  that  of  a  hinge-joint.  The  joint  is  strengthened  superficially 
by  fibrous  coverings  derived  from  the  muscular  tendons  and  apo- 
neuroses. The  ligaments  which  have  received  special  names  are  the 
following. 

The  internal  lateral  ligament,  long  and  flat,  connects  the  internal 
tuberosity  of  the  femur  with  the  inner  tuberosity  and  the  hinder  border 
of  the  tibia,  on  the  shaft  of  which  it  descends  for  some  distance.  Supe- 
riorly its  deep  surface  rests  on  the  articular  synovial  membrane;  in  the 
middle  it  is  attached  to  the  internal  semilunar  cartilage  ;  and  below  the 
head  of  the  tibia  the  anterior  slip  of  insertion  of  the  semimembranosus 
muscle  passes  between  the  ligament  and  the  bone. 

The  external  lateral  ligament  is  a  rounded  cord,  which  extends 
from  the  external  tuberosity  of  the  femur  to  the  head  of  the  fibula.  Its 
internal  surface  corresponds  with  the  tendon  of  the  popliteus  muscle 
and  the  inferior  external  articular  vessels.  The  tendon  of  the  biceps 
flexor  cruris  muscle  is  frequently  divided  into  two  by  this  ligament,  and 
between  the  ligament  and  the  tendon  there  is  a  synovial  bursa.  Further 
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back  is  another  band,  the  short  external  lateral  ligament,  the  arrangement 
of  which  is  more  variable  ;  it  is  often  connected  with  the  tendon  of 
the  popliteus  muscle,  and  occasionally  terminates  in  the  capsular 
membrane. 

The  posterior  ligament  is  a  flat  fasciculus  of  fibres  passing  from 
behind  the  inner  tuberosity  of  the  tibia  upwards  and  outwards  to  the 
external  condyle  of  the  femur,  and  is  in  part  continuous  at  its  inner,  end 
with  the  tendon  of  the  semimembranosus  muscle. 


Fig.  149. 

A  B 


Fig,  149,  A. — S-iGHT  Knee- Joint,  from  the  insids  and  anteriorly.    (A.^T.)  J 

1,  tendon  of  tbe  rectus  muscle  near  its  insertion  into  the  patella  ;  2,  insertion  of  tlie 
vastus  internus  into  the  rectus  tendon  and  side  of  the  patella  ;  3,  ligamentum  patella3 
descending  to  the  anterior  tuberosity  of  the  tibia  ;  4,  capsular  fibres  forming  a  lateral 
ligament  of  the  patella  prolonged  in  part  from  the  insertion  of  the  vastus  internus  down- 
wards towards  the  inner  tuberosity  of  the  tibia  :  5,  internal  lateral  ligament ;  6,  tendon 
of  the  semimembranosus  muscle.    (After  Arnold.) 

Fig.  149,  B. — Knee- Joint  from  behind.  (A.  T.) 
1 ,  insertion  of  the  tendon  of  adductor  magnus ;  2,  origin  of  the  inner  head  of  the 
gastrocnemius  muscle  ;  3,  outer  head  of  the  same  ;  4,  cord-like  external  lateral  ligament  ; 
5,  tendon  of  the  popliteus  muscle  :  a  ligament  descending  from  behind  the  outer  condyle 
of  the  femur  is  seen  attached  to  this  tendon  below,  and  another  descending  from  the 
tendon  is  attached  to  the  head  of  the  fibula,  constituting  the  short  external  lateral  liga- 
ment ;  6,  part  of  internal  lateral  ligament  ;  7,  tendon  of  the  semimembranosus  muscle  ; 
8,  posterior  ligament  of  Winslow,  spreading  outwards  from  the  tendon  ;  9,  expansion  of 
the  popliteal  fascia  downwards  from  the  same,  represented  as  cut  short  ;  10,  on  the  head 
of  fibula,  marks  the  posterior  superior  tibio-fibular  ligament ;  11,  upper  part  of  the 
inter(?sseous  ligament,  with  the  foramen  above  it  for  the  anterior  tibial  artery. 

The  ligamentuin  patellae  is  a  strong  flat  tendinous  band,  attached 
superiorly  to  the  lower  extremity  of  the  patella,  and  the  depression 
beneath  its  articular  surface,  and  inferiorly  to  the  anterior  tubercle  of 
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the  tibia.  Between  the  tibia  and  the  ligament,  near  its  insertion,  is 
placed  a  synovial  bursa.  If  the  patella  be  considered  a  sesamoid  bone, 
this  ligament  may  be  regarded  as  part  of  the  tendon  of  the  rectus 
femoris  muscle. 

The  crucial  ligaments,  placed  in  the  centre  of  the  joint,  pass  from 
the  sides  of  the  intercondylar  fossa  to  the  spaces  in  front  of  and 
behind  the  spine  of  the  tibia.  They  decussate  somewhat  like  the  lines 
of  the  letter  X.    The  anterior  or  external  ligameiit  is  fixed  by  its  lower 


Fig.  150. 

A  B 


Fig,  150,  A. — The  Knee-Joint,  opened  from  before,  to  show  the  Crucial  Liga- 
ments AND  Semilunar  Cartilages.    (A.  T.)  ^ 

1,  external,  and  2,  internal  semilunar  cartilage  ;  3,  on  tlie  outer  condylar  surface  of 
the  femur,  points  to  the  anterior  crucial  ligament  ;  4,  placed  on  the  elevated  line  separat- 
ing the  patellar  from  the  inner  condylar  surface  of  the  femur,  points  to  the  posterior 
crucial  ligament ;  5,  transverse  ligament  of  the  semilunar  cartilages  ;  6,  part  of  the 
ligamentum  patellte  ;  7,  on  the  head  of  the  fibula,  points  to  the  superior  anterior  tibio- 
fibular ligament  ;  8,  upper  part  of  the  interosseous  membrane,  showing  the  perforation 
for  the  anterior  tibial  artery. 

Fig.  150,  B.— The  Knee-Joint,  opened  from  behind,  so  as  to  expose  the  Crucial 
Ligaments  and  Semilunar  Cartilages.    (A.  T.}  g 

1,  internal  semilunar  cartilage  ;  2,  external  semilunar  cartilage ;  3,  anterior  crucial 
ligament ;  4,  posterior  crucial  ligament  :  farther  up  is  seen  its  accessory  band  joining  the 
external  semilunar  cartilage  ;  8,  upper  part  of  the  interosseous  membrane  ;  9,  internal 
lateral  ligament ;  10,  placed  on  the  head  of  the  fibula,  points  to  the  posterior  superior 
tibio-fibular  ligament ;  between  the  head  of  the  fibula  and  the  external  semilunar  cartilage 
(2)  is  seen  the  synovial  surface  of  the  tibia,  upon  which  the  semilunar  cartilage  descends 
in  flexion,  and  where  a  communication  sometimes  takes  place  between  the  synovial 
cavities  of  the  knee-joint  and  the  tibio-fibular  articulation. 

extremity  to  the  inner  part  of  the  pit  before  the  spine  of  the  tibia,  and 
by  its  upper  extremity  it  is  inserted  into  the  inner  and  hinder  part  of 
the  external  condyle  of  the  femur ;  hence  its  direction  is  upwards, 
backwards,  and  outwards.    The  posterior  or  internal  ligament  is  at- 
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tached  inferiorly  to  the  back  of  the  pit  behind  the  tibial  spine,  and 
superiorly  to  the  fore  part  of  the  intercondylar  hollow,  as  well  as 
slightly  to  the  side  of  the  inner  condyle  of  the  femur ;  its  fibres  are 
directed  upwards  and  a  little  forwards. 

The  semilunar  cartilages  are  two  crescent-shaped  interarticular  fibro- 
cartilages,  placed  on  the  articulating  surfaces  of  the  head  of  the  tibia, 
and  interposed  between  these  and  the  condyles  of  the  femur.  They 
have  each  a  synovial  surface  above  and  below,  and  a  convex  border, 
which  is  thick,  while  the  concave  border  is  thinned  to  a  fine  edge,  and 
the  part  of  the  articular  surface  of  the  tibia  within  the  concave  border 
of  each  cartilage  is  left  uncovered.  At  their  extremities  they  are 
fibrous,  and  are  firmly  fixed  to  the  head  of  the  tibia,  whilst  by  the  cir- 
cumference they  are  connected  with  the  fibrous  capsule  of  the  joint. 


Fig.  151. 


Fig.  151. — YiEW  OF  THE  Interarticular  Fibro- 
Cartilages  of  the  right  Knee-Joint,  from 

ABOVE,  WITH  THE  CrUCIAL  LiGAMENTS  DIVIDED, 
AND  THE  LiGAMENTUM  PATELL.E  TURNED  FOR- 
WARDS.     (A.  T).  -g- 

1,  ligamentiim  patella3  ;  2,  the  inner  fibro- 
cartilage ;  3,  the  outer  one  ;  4,  the  anterior  tuber- 
osity of  the  tibia  in  front  of  the  transverse  liga- 
ment ;  5,  the  cut  end  of  the  anterior  crucial  liga- 
ment directed  obliquely  towards  the  outer  side  and 
backwards  ;  6,  the  cut  end  of  the  posterior  crucial 
ligament,  from  which  fibres  are  seen  descending  to 

the  outer  fibro-cartilage  ;  6',  tibial  attachment  of  the  posterior  crucial  ligament  ;  7,  the 
head  of  the  fibula ;  8,  the  synovial  surface  of  the  tibia,  which  extends  for  some  way 
downwards  towards  the  tibio-fibular  synovial  sac,  with  which  it  is  sometimes  continuous. 


The  internal  semilunar  cartilage  forms  nearly  a  semicircle  ; 
its  anterior  cornu  is  small  and  pointed,  and  is  inserted  into  an  impres- 
sion at  the  fore  and  outer  part  of  the  internal  articular  surface  of  the 
tibia  ;  its  posterior  end  is  attached  to  the  inner  edge  of  the  hollow 
behind  the  spine,  and  is  in  relation  with  the  posterior  crucial  liga- 
ment. 

The  external  semilunar  cartilage  forms  more  than  three-fourths  of 
a  circle  ;  its  two  cornua,  fixed,  one  before,  the  other  between  the  points  of 
the  spine  of  the  tibia,  are  so  close  at  their  insertion  that  they  may  be  said 
to  be  interposed  between  the  attachments  of  the  internal  semilunar 
plate.  Its  external  border  is  in  contact  behind  with  the  tendon  of  the 
popliteus  muscle,  and  is  therefore  separated  by  this  from  the  fibrous 
capsule.  From  this  fibro-cartilage  a  ligamentous  band  ascends,  to  be 
attached  to  the  inner  condyle  of  the  femur  in  connection  either  in  front 
or  behind  with  the  posterior  crucial  ligament  {accessory  land  of  the 
2Wstcrior  criicicd  ligament). 

Transverse  ligament. — Towards  the  front  of  the  joint  the  convex 
borders  of  the  interarticular  fibro- cartilages  are  connected  by  a  slight 
transverse  band,  which  receives  this  name.  Its  thickness  varies  much 
in  different  bodies. 

Capsular  memlbrane. — Under  this  name  is  described  the  fibrous 
tissue  which  invests  the  joint  in  the  intervals  between  the  stronger 
bands  which  have  been  named  ligaments.  It  is  incomplete,  not  extend- 
ing underneath  the  tendons  of  the  extensor  muscles.    Between  the  sides 
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of  the  patella  and  the  femur  it  consists  of  fibres  connected  with  the 
insertion  of  the  vasti  muscles  and  with  the  fascia  lata,  and  thus  forms 
the  structures,  uniting  the  patella  to  the  tibia,  which  have  been  called 
lateral  jmiellar  ligaments;  posteriorly  it  covers  the  condyles  of  the 
femur  beneath  the  gastrocnemius  muscle.  In  this  last  sitaation  it  is 
thin,  and  a  sesamoid  bone  is  often  found  in  connection  with  it  in  the 
outer,  less  frequently  in  the  inner  head  of  the  muscle. 

The  synovial  nieanbrane  is  the  largest  in  the  body.  Traced  down- 
wards from  the  femur  on  either  side  of  the  joint,  it  may  be  followed 
from  the  capsule  to  the  upper  surface  of  the  semilunar  cartilages,  round 
the  free  borders  of  those  structures  to  their  inferior  surfaces,  and  thence 
to  the  tibia.   The  crucial  hgaments  are  invested  in  front  by  a  reflected 

Fig.  152.  Fig.  152, — Vertical  Antero-Fosterior  Sectiobt 

OF  THE  Left  Knee-Joint,  seen  from  the 

OUTER  OR  LEFT  SIDE.      (A,  T, )  ^ 

The  section  is  made  somewhat  obliquely  a  little 
to  the  outside  of  the  middle,  so  as  to  preserve  entire 
the  crucial  ligaments  with  their  attachments  :  it  is 
from  a  young  subject  of  eighteen  or  nineteen  years. 
1,1,  the  ui^per  portion  of  the  synovial  cavity  ex- 
tending upwards  between  the  extensor  tendons  and 
the  femur  ;  1',  an  aperture  made  into  the  posterior 
portion  of  the  synovial  cavity  ;  2,  2',  ligamentum 
mucosum  ;  3,  ligamentum  patelhe  ;  2',  3,  the  sub- 
patellar  synovial  fatty  cushion  ;  4,  bursa  above  the 
insertion  of  the  ligamentum  patellae  into  the  ante- 
rior tibial  tuberosity  ;  5,  5',  the  anterior  crucial 
iigament  ;  5',  i^oints  also  to  the  internal  semilunar 
cartilage  within  the  joint ;  6,  lower  part  of  the 
-posterior  crucial  ligament,  the  upper  part  of  which 
is  towards  2  ;  6',  the  accessory  band  joining  the 
external  semilunar  cartilage,  which  is  cut  short  ; 
7,  the  spine  of  the  tibia. 

portion  of  the  membrane  continued  for- 
Avards  from  the  posterior  wall  of  the  joint. 
Between  the  tibia  and  patella  the  syno- 
vial membrane  lies  upon  a  large  pad  or 
cushion  of  fat,  on  the  surface  of  which 
it  forms  two  lateral  folds  {alar  ligaments) 
which  fit  into  the  space  between  the 
tibia,  patella  and  femur,  while  from  the 
middle  of  the  pad  it  sends  backwards 
a  tapering  process,  the  ligarmntum  mucQsum,  through  the  joint  to  the 
front  of  the  intercondylar  fossa.  Above  the  patella  the  synovial  mem- 
brane extends  upwards  some  distance,  forming  a  large  pouch  between 
the  extensor  tendons  and  the  femur. 

Movements,  &c. — In  order  to  explain  the  nature  of  the  movements,  it  is 
necessary  to  state  some  considerations  with  regard  to  the  relations  of  the  several 
parts  of  the  knee-joint  to  each  other.  The  knee-joint  may  be  regarded  as  con- 
sisting of  thi-ee  articulations  conjoined,  viz,,  that  between  the  patella  and  femur, 
and  two  others,  one  between  each  condyle  of  the  femur  and  the  tibia.  In  most 
mammals  the  synovial  membranes  of  those  three  joints  are  either  completely 
distinct  or  communicate  with  each  other  by  only  small  openings  ;  and  this  some- 
times occurs  in  Man.    In  the  human  subject  the  ligamentum  mucosum  is  an 
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indication  of  the  original  separation  of  the  sjoiovial  membranes  of  the  inner  and 
outer  joints,  and  the  crucial  ligaments  may  be  looked  upon  as  the  external  and 
internal  lateral  ligaments  of  those  two  joints  respectively.  Each  portion  of  the 
articular  surface  of  the  femur  belongs  either  to  one  or  other  of  the  three  com- 
ponent joints  of  the  knee,  and  no  part  is  common  to  any  two  of  them.  On  a 
well-marked  femur,  the  inferior  limits  of  the  patellar  surface  are  quite  distin- 
guishable ;  the  line  which  separates  this  surface  from  the  outer  tibial  joint 
passing  directly  between  it  and  the  condyle,  and  that  which  separates  it  from 
the  inner  joint  being  continued  backwards,  so  as  to  cut  off  from  the  rest  of  the 
inner  condyle  a  narrow  tract  at  the  side  of  the  intercondylar  fossa. 


Fig.  153. 


Fig.  153. — The  superficial  parts  of  the  Knee-Joint  removed,  and  the  external 
Condyle  of  the  Femur  sawn  off  obliquely,  together  with  half  the  patella, 

so  AS  TO  expose  BOTH  THE  CRUCIAL  LIGAMENTS  TOGETHER.      (A.  T.)  3 

In  A,  the  parts  are  in  the  position  of  extension,  in  B,  that  of  flexion,  the  figures  being 
designed  to  show  the  different  state  of  tension  of  the  crucial  ligaments  in  these  positions. 
1,  sawn  surface  of  the  femur  ;  2,  sawn  surface  of  the  patella;  3,  ligamentum  patellae; 
4,  anterior  or  external  crucial  ligament,  tense  in  A,  and  relaxed  in  B  ;  5,  posterior  or 
internal  crucial  ligament,  relaxed  in  A,  tense  in  B  ;  (5,  internal,  and  7,  external  semilunar 
cartilage  ;  8,  transverse  ligament  ;  9,  articular  surface  of  the  tibia,  extending  behind  the 
external  semilunar  cartilage  ;  10,  on  the  head  of  the  fibula,  points  to  the  anterior  superior 
tibio-peroneal  ligament ;  11,  upper  part  of  the  interosseous  membrane. 

The  movement  of  the  patella  on  the  femur  is  one  partly  of  gliding,  partly  of 
coaptation.  This  is  illustrated  by  a  careful  examination  of  the  articular  surface 
of  the  patella,  which  is  not  uniformly  curved  from  above  downwards,  as  it  would 
be,  were  the  movement  one  of  gliding  only,  but  exhibits  on  each  side  of  the 
vertical  ridge  three  very  slightly  depressed  surfaces,  separated  by  two  slight 
transverse  elevations,  and  along  the  inner  margin  a  seventh  area,  upon  which 
-the  transverse  lines  do  not  encroach  (Goodsir.)  When  the  knee  is  extended,  and 
the  patella  drawn  upwards  by  the  extensor  muscles,  the  two  inferior  facets  of 
the  patella  are  in  contact  with  the  upper  margin  of  the  femoral  surface ;  in 
semiflexion  the  middle  facets  only  are  in  contact  with  the  femur  ;  in  gi-eater 
flexion,  the  superior  parts  of  the  patella  are  in  contact  with  the  lower  part  of 
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the  femoral  surface  ;  and  in  extreme  flexion  the  patella,  which  has  been 
gradually  turned  outwards  by  the  increasing-  prominence  of  the  inner  condyle, 
rests  by  its  innermost  facet  on  the  outer  margin  of  that  condyle.  The  articula- 
tion between  each  condyle  and  the  opposed  almost  flat  surface  of  the  tibia,  while 
resembling,  is  not  exactly  a  hinge  joint,  and  extension  and  flexion,  the  move- 
ments of  which  it  is  capable,  are  produced  by  a  combination  of  gliding,  rolling, 
and  rotation.  If  the  condyles  of  the  femur  be  examined  as  they  rest  upon  the 
tibia  in  the  flexed  position  of  the  joint,  it  will  be  seen  that  the  inner  condyle  is 
longer  than  the  outer,  and  that  its  anterior  portion  inclines  obliquely  outwards, 
to  reach  the  patellar  surface.  In  the  movement  of  extension  the  condyles  move 
parallel  to  one  another,  both  gliding  and  rolling  until  extension  is  nearly  com- 
pleted, and  then,  the  anterior  part  of  the  rolling  surface  of  the  external  condyle 
having  already  come  into  contact  with  the  tibia,  the  inner  condyle  continues  to 
glide  backwards,  bringing  its  oblique  anterior  part  into  contact  with  the  tibia,  so 
that  the  bone  is  rotated  inwards  on  the  tibia,  and  over-extension  is  prevented, 
not  merely  by  the  tig'htness  of  the  ligaments,  but  by  the  femur  being  pressed  up 
against  the  tibial  spine.  In  complete  extension  the  lateral  ligaments  and  the 
external  crucial  ligament  are  tight,  while  the  posterior  crucial  ligament  is 
relaxed  ;  in  flexion,  the  posterior  crucial  ligament  only  is  tightened,  the  others 
being  relaxed.  In  extension  of  the  joint  no  rotation  of  the  leg  is  possible ;  in 
the  flexed  condition  a  considerable  amount  is  allowed.  The  semilunar  cartilages 
being  loosely  attached  to  the  head  of  the  tibia,  move  forwards  in  extension  and 
backwards  in  flexion  of  the  joint  ;  and  further,  as  the  condyles  rolling  upon  the 
tibia  present  to  the  condylar  surfaces  of  that  bone  portions  having  different 
curvatures,  each  cartilage,  like  a  moveable  wedge,  is  contracted  round  the  con- 
dyle during  flexion  of  the  joint  and  relaxed  during  extension.  In  extension  of 
the  knee,  as  the  weight  of  the  body  keeps  the  bones  in  their  position,  the  extensor 
muscles  are  relaxed,  the  patella  di'ops  doT^oi  from  its  position  in  contact  with  the 
femur,  and  the  ligamentum  mucosum  then  comes  into  play,  supporting  the 
synovial  membrane  and  fat  below  the  patella.  As  the  line  of  the  centre  of 
gravity  of  the  body  in  the  erect  attitude  descends  in  front  of  the  axis  of  motion 
of  the  knee-joint,  there  is  a  tendency  to  over  extension  ol  the  joint,  which  is 
resisted  by  the  tension  of  the  two  lateral  and  the  posterior  ligaments,  as  well  as 
of  the  anterior  crucial,  and  thus  the  maintenance  of  the  erect  attitude  without 
muscular  effort  is  partly  due  to  the  mechanism  of  the  knee-joint.  (See  Meyer, 
op.  cit. ;  Goodsir,  "  Anatomical  Memoirs,"  vol.  ii.  pp.  220.  231  ;  Langer,  '*  Sitz- 
ungsber  d.  Acad,  der  Wissensch.  Wien,"  1858  ;  Henke,  "  Zeitsclii-.  fiir  rat.  Med.," 
V.  viii.,  1859.) 

TIBIO-FIBULAB  AETICULATIONS. 

The  tibia  and  fibula  are  connected  at  their  upper  and  lower  extremities 
by  synovial  articulations,  and  their  shafts  are  united  by  an  interosseous 
membrane. 

Upper  tibio-fibular  articulation. — The  superior  extremities  of  the 
bones  present  two  flat  oval  articular  surfaces,  retained  in  close  contact 
by  an  anterior  and  a  'posterior  superior  iit)io-Jihular  ligament,  both  of 
which  pass  upwards  and  inwards  from  the  head  of  the  fibula  to  the 
external  tuberosity  of  the  tibia.  The  synovial  membrane  which  lines 
this  joint  not  unfrequently  communicates  posteriorly  with  that  of  the 
knee. 

The  interosseous  membrane  or  ligament,  which  connects  the 
shafts  of  the  tibia  and  fibula,  passes  between  the  external  ridge  of  the 
tibia  and  the  ridge  on  the  inner  surface  of  the  fibula,  and  is  composed 
for  the  most  part  of  parallel  fibres  running  outwards  and  downwards, 
only  a  few  fibres  crossing  them  in  a  different  direction.  The  membrane 
is  broader  above  than  below,  and  presents  superiorly  an  elongated 
opening  for  the  transmission  of  the  anterior  tibial  vessels,  and  inferiorly 
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a  small  aperture  for  the  passage  of  the  anterior  branches  of  the  peroneal 
vessels. 


Fig.  154. — Articulations  op  the  Knee,  Leg  and  Ankle,  seen 

FROM  BEFORE.  i 

1,  superior  anterior  tibio-fibular  ligament  ;  2,  interosseous  mem- 
brane ;  3,  the  anterior  inferior  tibio-fibular  ligament  ;  4,  internal 
lateral  ligament  of  the  ankle-joint  ;  5,  middle  vertical  part  (cal- 
caneo-fibular)  of  the  external  lateral  ligament  of  the  ankle-joint  ; 
6,  anterior  part  (talo-fibular)  of  the  same  ;  7,  anterior  ligament  of 
the  ankle-joint. 


Fig.  154. 


Lower  tibio-fibular  articulation. — The  inferior 
extremities  of  the  tibia  and  libula  are  in  contact  by 
surfaces  which  for  the  most  part  are  rough  and  bound 
together  by  ligament,  but  near  their  lower  edges  are 
smooth  and  covered  by  cartilage.  The  tibial  sur- 
face is  concave,  the  fibular  convex  ;  but  the  lower 
edges  of  both  surfaces  are  straight.  The  strong  short 
fibres  which  pass  directly  between  the  opposed  sur- 
faces form  the  inferior  interosseous  ligament.  The 
anterior  ligament  is  a  flat  band  of  fibres,  extended 
obliquely  over  the  lower  part  of  the  bones,  the 
direction  of  its  fibres  being  downwards  from  the 
tibia  to  the  fibula.  Tlie  posterior  ligament,  some- 
what triangular,  is  similarly  disposed  behind  the 
articulation  ;  its  outer  surface  is  covered  by  the 
peronei  muscles.  The  transverse  ligament,  longer 
and  narrower  than  the  preceding,  is  placed  imme- 
diately below  it ;  its  fibres  are  horizontal,  and  extend 
from  the  external  malleolus  to  the  contiguous  part 
and  hinder  border  of  the  articular  surface  of  the  tibia; 
it  closes  the  interval  between  the  bones. 

The  sgnovial  cavitg  lying  between  the  small  articu- 
lar surfaces  is  an  extension  of  that  of  the  ankle- joint. 

THE  ANKLE-JOINT. 

In  this  articulation,  which  is  a  hinge  joint,  the  inferior  extremi- 
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Fig,  155. — The  Lower  Tibio-Fibular  Articulation  and 
Ankle-Joint,  prom  behind. 

1,  inferior  posterior  tibio -fibular  ligament  ;  2,  transverse 
ligament  ;  3,  posterior  fibres  of  the  internal  lateral  ligament 
of  the  ankle-joint ;  4,  middle,  and  5,  posterior  part  of  the 
external  lateral  ligament  of  the  ankle-joint  ;  6,  xjosterior 
talo- calcaneal  ligament. 


ties  of  the  tibia  and  fibula  are  united  so  as  to 
present  a  three-sided  hollow,  which  embraces 
the  astragalus,  and  renders  lateral  movement 
impossible  when  the  ligaments  are  tense. 

The  internal  lateral  or  deltoid  ligament 
is  a  flat  fasciculus  of  fibres,  much  broader  at 
the  lower  than  at  the  upper  part.  One  ex- 
tremity is  attached  to  the  groove  on  the  inferior  border  of  the  internal 
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malleolus  ;  the  other,  to  the  inner  side  of  the  astragalus,  the  os  calcis, 
and  the  scaphoid  bone,  as  well  as  to  the  inferior  calcaneo-scaphoid  liga- 
ment. 

The  external  lateral  ligament  consists  of  three  distinct  bands 
separated  by  intervals  and  disposed  in  different  directions.  1.  The 
middle  band  descends  from  the  extremity  of  the  fibula,  and  is  inserted 
into  the  middle  of  the  external  surface  of  the  os  calcis.  2.  The 
anterior  band  passes  obliquely  forwards  and  inwards  from  the  fore 
part  of  the  outer  malleolus  to  a  part  of  the  astragalus  in  front  of  its 
external  malleolar  surface  ;  it  is  the  shortest  of  the  three.  3.  The 
posterior  band,  the  strongest  of  the  three,  passes  almost  horizontally 
inwards  from  the  pit  on  the  inner  and  back  part  of  the  malleolus  to  the 
posterior  surface  of  the  astragalus. 

Fig.  156. — Transverse- Vertical  Section  op  the  Right 
Ankle-Joint  near  its  Middle,  and  op  the  Posterior 
Talo-Calcaneal  Articulation,  so  as  to  show  the 
Shape  op  the  Articular  Surfaces  and  Cavities, 
viewed  from  before.    (A.  T.)  ^ 

1,  internal,  2,  external  malleolus  ;  3,  placed  on  tlie  astra- 
galus at  the  angle  between  its  superior  and  its  external 
malleolar  surfaces  ;  4,  interosseous  tibio-fibular  ligament  ; 
5,  internal  lateral  ligament  of  the  ankle-joint ;  6,  susten- 
taculum tali  ;  7,  calcaneo-fibular  or  middle  part  of  the 
external  lateral  ligament ;  8,  inner  part  of  the  interosseous 
calcaneo-talar  ligament ;  9,  great  tuberosity  of  the  cal- 
caneum  :  between  the  tibia,  fibula  and  astragalus,  the 
synovial  cavity  is  indicated  by  the  dark  space  enclosed  by  a 
white  line  ;  between  the  astragalus  and  os  calcis  a  section 
of  the  .posterior  calcaneo-talar  synovial  cavity  is  shown. 

The  anterior  and  posterior  ligaments  are 

merely  scattered  f  bres  in  front  of  and  behind 
the  joint ;  those  of  the  posterior  ligament  are  weak  and  principally 
transverse. 

The  synovial  membra^ne  of  the  ankle-joint  extends  upwards  by  a 
small  process  which  lines  the  inferior  peroneo-tibial  articulation. 

Movements. — The  movements  of  the  ankle-joint  are  mainly  those  of  flexion 
and  extension  of  the  foot,  the  clirections  of  those  movements  being  principally 
determined  by  the  shape  of  the  articular  surfaces.  The  external  border  of  the 
superior  cartilaginous  surface  of  the  astragalus  is  curved,  and  longer  than  the 
internal  border,  and  hence  extension  of  the  ankle-joint  is  accompanied  with  a 
slight  inward  movement  of  the  toes.  The  horizontal  surfaces  of  both  the  tibia 
and  astragalus  are  broader  in  front  than  behind  ;  hence  in  complete  extension  of 
the  ankle  the  narrow  part  of  the  astragalus  is  brought  into  the  widest  part  of 
the  space  between  the  malleoli,  and  a  certain  amount  of  lateral  motion  is  allowed, 
whereas  in  complete  flexion,  as  when  the  weight  of  the  body,  with  completely 
bended  knees,  is  supported  on  the  toes,  the  broad  part  of  the  surface  of  the 
astragalus  is  pushed  back  into  the  narrowest  part  of  the  space,  and  the  inferior 
extremity  of  the  fibula  is  pressed  upon,  so  as  to  stretch  the  ligaments  between  it 
and  the  tibia,  and  thus  to  prevent  lateral  movement  of  the  joint,  and  give  it  at 
the  same  time  a  cei-tain  amount  of  spring.  There  appears  to  be  no  other  move- 
ment between  the  tibia  and  fibula ;  these  bones  being  bound  together  at  their 
lower  ends  with  remarkable  firmness. 

ARTICULATIONS   OF   THE  TOOT. 

Articulations  of  the  Calcaneum,  Astragalus,  akd  Scaphoid 


Fig.  156. 
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Bones  one  with  another. — The  astragalus  is  connected  with  the 
calcaneum  by  two  synovial  articulations,  viz.,  by  a  posterior  one  pecu- 
liar to  those  two  bones,  and  by  an  anterior  one  common  to  them  with 
the  scaphoid  bone.  The  following  are  the  principal  parts  requiring 
description. 

Astragalo-calcaneal  ligaments. — The  interosseous  ligament,  broad 
and  strong,  passes  vertically  downv.ards  from  the  groove  between  the 
anterior  and  posterior  articular  surfaces  of  the  astragalus  to  the  similar 
groove  between  the  corresponding  articular  surfaces  of  the  calcaneum. 
A  membranous  posterior  ligament  connects  the  posterior  border  of  tlie 
astragalus  with  the  upper  surface  of  the  calcaneum  ;  its  fibres  are 
oblique  and  very  short.  There  is  also  an  external  ligament,  consisting 
of  a  slight  fasciculus  of  fibres,  which  descends  perpendicularly  from  the 
outer  surface  of  the  astragalus  to  the  outer  side  of  the  calcaneum, 
parallel  with  the  middle  division  of  the  external  lateral  ligament  of  the 
ankle-joint.  It  may  be  further  observed,  that  those  portions  of  the 
lateral  ligaments  of  the  ankle-joint  which  pass  down  over  the  astragalus 
to  the  OS  calcis  assist  in  uniting  these  two  bones. 

Fig.  157. — Ligaments  of  the  Foot,  seen  from 

BELOW.      (A.  T.)  i 

1  and  2,  portions  of  the  internal  lateral  ligament 
of  the  ankle-joint  ;  3,  calcaneo-cuboid  or  long  plantar 
ligament  ;  3',  deep  or  short  part  of  the  same  ;  4, 
plantar  calcaneo-scaphoid  ligament ;  5,  three  scaphoido- 
cuneiform  ligaments  of  the  internal,  middle  and  ex- 
ternal cuneiform  bones;  G,  is  placed  upon  the  external 
cuneiform  bone,  to\va.rds  which  is  seen  coming  from 
behind  a  cuboido-cuneiform  ligament  ;  7,  is  placed 
upon  the  internal  cuneiform  bone  ;  from  6  and  7,  are 
seen  passing  downwards  the  plantar-cuneo-metatarsal 
ligaments  ;  x  ,  part  of  the  first  dorsal  cuneo -metatarsal 
ligament  ;  8  and  9,  ligamentous  fibres  jjrolonged  from 
the  cuboid  bone  and  sheath  of  the  peroneus  longus 
muscle  upon  the  outer  metatarsal  bones  ;  10,  10,  be- 
tween these  figures  the  posterior  interraetatarsal  (or 
transverse)  ligaments  ;  11,  11,  anterior  transverse 
metatarsal  ligament,  continued  across  the  four  meta- 
tarsal spaces  ;  12,  intersesamoid  ligament ;  13,  13, 
between  these  figures  are  seen  the  five  pairs  of  internal 
and  external  lateral  metatarso -digital  ligaments  ;  14, 
14,  between  these  figures  are  seen  the  five  pairs  of 
internal  and  external  lateral  digital  (phalangeal)  liga- 
ments of  the  first  series  ;  those  of  the  second  series 
have  no  figure  placed  to  mark  them  ;  15,  inferior  liga- 
ment of  the  phalangeal  articulation  of  the  great  toe. 

Calcaneo-scaphoid  ligaments.  —  The 

calcaneum  and  scaphoid  bone  are  not  in 
contact,  but  they  are  connected  by  two 
ligaments.  The  inferior  or  jplantar  liga- 
ment, much  the  larger  of  the  two,  is  a  broad  band  whicli  passes  for- 
wards and  inwards  from  the  fore  part  of  the  calcaneum  (susten- 
taculum tali)  to  the  inferior  surface  of  the  scaphoid  bone.  It  is  in 
contact  inferiorly  with  the  tendon  of  the  tibialis  posticus  muscle,  while 
superiorly  it  forms  the  floor  of  the  articular  cavity  which  receives 
the  head  of  the  astragalus,  and  is  lined  by  synovial  membrane.  The 
external,  dorsal,  or  interosseous  ligament,  forms  the  external  boundary 
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of  the  cavity  just  mentioned,  and  lies  deeply  at  the  anterior  part  of  the 
fossa  (sinus  pedis),  between  the  astragalus  and  os  calcis.  Its  fibres, 
very  short,  are  directed  from  behind  forwards  between  the  contiguous 
extremities  of  the  bones.  They  are  attached  posteriorly  to  a  ridge  of  the 
OS  calcis  that  separates  the  articular  surfaces  for  the  astragalus  and  os  ,- 
cuboides,  and  anteriorly  to  the  outer  side  of  the  scaphoid  bone. 

The  talo-scaphoid  or  astragalo-scaphoid  ligament,  a  membranous 
band  of  fibres  situated  on  the  dorsum  of  the  foot,  extends  obliquely 
forwards  from  the  anterior  extremity  of  the  astragalus  to  the  superior 
surface  of  the  scaphoid  bone,  and  completes  the  capsule  of  the  calcaneo- 
talo-scaphoid  joint,  formed  in  the  rest  of  its  extent  by  the  plantar  and 
external  calcaneo-scaphoid  ligaments. 

Two  synovial  membranes  line  the  articulations  of  the  calcaneum 
and  scaphoid  with  the  astragalus,  one  belonofing  to  the  calcaneo-talar 
joint,  and  another  to  the  calcaneo-talo-scaphoid  articulation. 

Calcaneo-Cuboid  Articulation. — The  calcaneum  is  united  to  the 
cuboid  bone  by  a  synovial  joint  and  ligaments. 

The  inferior  ligament  consists  of  two  distinct  fasciculi  of  fibres,  of 
which  one  is  superficial,  the  other  deep-seated.  The  superficial  parts 
called  the  long  plantar  ligament,  is  the  longest  of  the  tarsal  liga- 
ments. Its  fibres,  attached  behind  to  the  inferior  surface  of  the  calca- 
neum as  far  as  the  anterior  tubercle,  pass  forwards,  and  are  attached  in 
greater  part  to  the  tuberosity  on  the  under  surface  of  the  cuboid  bone  ; 
some  of  them  are  continued  onwards,  and  termmate  at  the  bases  of  the 


Fig.  158. 


Fig.  158.— Ligaments  op  the  Foot,  from  the  inner  side.  (A.  T.)  ^ 
1,  internal  lateral  ligament  of  the  ankle  ;  x  ,  in  front  of  the  sustentaculum  tali,  show- 
ing part  of  the  internal  lateral  ligament  descending  upon  it  ;  2,  posterior  talo-calcaneal 
ligament ;  3,  posterior  ligament  of  the  ankle-joint ;  4,  part  of  the  long  and  short  calca- 
neo-cuboid  ligaments  seen  from  the  inside  ;  5,  two  superior  astragalo-scaphoid  or  talo- 
scaphoid  ligaments  ;  6,  internal  talo-scaphoid  ligaments  ;  7,  internal  scaphoido-cuneiform 
(first)  ;  8,  dorsal  or  superior  cuneiform  ;  9,  scaphoido-cuneiform  (second)  ;  10,  inter- 
cuneiform, or  transverse  dorsal  cuneiform,  between  the  first  and  second  cuneiform  bones  ; 
11,  internal  or  first  tarso -metatarsal  ligament ;  12,  inferior  first  tarso-metatarsal  ;  13,  in- 
ternal lateral  metatarso -phalangeal  ;  the  internal  sesamoid  bone  is  seen'  below ;  14, 
internal  lateral  interphalangeal  ligament  of  the  first  toe. 
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third  and  fourth  metatarsal  bones,  after  covering  the  tendon  of  the 
peroneus  longus  muscle.  The  short  or  deep-seated  plantar  Hga 
mesit  lies  close  to  the  bones,  being  separated  from  the  superficial  part 
by  some  cellular  tissue.  Its  breadth  is  considerable,  its  length  scarcely 
an  inch.  One  extremity  is  attached  to  the  calcaneum  in  front  of  the 
long  ligament,  the  other,  somewhat  expanded,  to  the  under  surface  of 
the  cuboid  bone,  internal  to  the  tuberosity. 

The  dorsal  or  superior  ligaaiient  is  a  flat  band  of  fibres  which 
connects  the  anterior  and  upper  surface  of  the  calcaneum  with  the 
adjacent  part  of  the  cuboid  bone. 

The  internal  or  interosseous  ligament  is  placed  deeply  in  the 
hollow  between  the  astragalus  and  os  calcis,  and  is  closely  connected 
with  the  external  calcaneo-scaphoid  ligament. 

A  separate  synovial  membrane  lines  this  joint. 

Aeticulations  of  the  Scaphoid,  Cuboid,  ais^d  Cu^^eiform  Bones, 
ONE  w^TH  another. — Scapho-Cuboid  Articulation. — The  sca^^hoid 
and  cuMid  tones  are  connected  by  a  dorsal  liganmit,  composed  of  short 


Fig.  159. — Ligaments  op  the  Foot,  from  ti-ib  outside  and  dorsal  aspect.  (A.T.)  | 

1,  lower  part  of  the  interosseous  membrane  ;  2,  lower  anterior  tibio -peroneal  ligament ; 
3,  lower  posterior  tibio-peroneal  ligament  ;  4,  middle  part  of  the  external  lateral  ligament 
of  the  ankle-joint,  passing  to  the  calcaneum  ;  5,  anterior  part  of  the  external  lateral 
ligament  of  the  ankle-joint,  i^assing  to  the  astragalus  ;  below  the  last  ligament  the 
external  calcaneo-talar  ligament  has  not  been  represented  in  this  figure  ;  6,  posterior  part 
of  the  external  lateral  ligament  of  the  ankle-joint,  XDassing  to  the  astragalus  ;  7,  is  placed 
above  the  interosseous  calcaneo-talar  ligament  ;  8,  dorsal  calcaneo-scaphoid  ;  9,  dorsal 
calcaneo-cuboid  ;  10,  part  of  the  long  plantar  or  calcaneo-cuboid  ;  11,  superior  talo-sca- 
phoid  ;  12  and  13,  second  and  third  scapho-cuneiform,  and  between  them  one  of  the 
intercuneiform  ligaments  ;  14,  superior  scapho-cuboid  ;  15,  placed  on  the  external 
cuneiform  bone,  points  to  tlie  cuneo-metatarsal  ligaments  from  that  bone  to  the  second, 
third,  and  fourth  metatarsal  bones  ;  16,  cuneo-metatarsal  ligament,  fi-om  the  first  cunei- 
form to  the  second  metatarsal  bone  ;  between  12  and  16,  are  seen  the  cuneo-metatarsal 
/igaments  which  converge  from  the  three  cuneiform  bones  on  the  second  metatarsal ;  17^ 
cubo-metatarsal  ligament  passing  to  the  fourth  metatarsal  bone  ;  18,  that  to  the  fifth, 
19  and  x  x ,  dorsal  intermetatarsal  ligaments ;  20,  lateral  metatarso-digital ;  21,  22, 
lateral  digital. 
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ihin  fibres,  extending  obliquely  between  the  two  bones  ;  a  plantar,  con- 
sisting of  transverse  fibres  ;  and  an  interosseous  ligament,  which  inter- 
venes between  their  contiguous  surfaces.  When  the  bones  touch,  which 
is  not  always  the  case,  they  present  two  small  articulating  surfaces, 
which  are  covered  with  cartilage  and  have  between  them  an  olFset  of 
the  adjacent  synovial  membrane. 

Scapho-Ctiiieiform  Articulation. — The  scapJioid  and  the  cuneiform 
bones  are  held  together  by  dorsal  ligament^.  It  will  be  recollected  that 
the  scaphoid  articulates  with  the  three  cuneiform  bones  by  the  smooth 
faces  on  its  anterior  surface.  The  dorsal  ligaments,  three  in  number, 
pass  from  the  upper  surface  of  the  scaphoid  to  the  first,  second,  and 
third  cuneiform  bones,  into  which  they  are  respectively  inserted. 
Plantar  lands  are  similarly  disposed  on  the  under  surface  of  the  bones, 
but  these  are  continuous  with,  or  offsets  from,  the  tendon  of  the 
tibialis  posticus  muscle. 

Cubo-cuneiform  Articulation. — The  cudoid  and  the  external  cuneiform 
hones  are  connected  by  a  dorsal  ligament,  which  is  a  thin  fasciculus  of 
transverse  fibres  ;  a  plantar  ligament,  whose  fibres  are  also  transverse 
and  rather  indistinct ;  and  a  bundle  of  interosseous  fibres.  Between 


Fig.  160. 


Fig.  160, — The  Synovial  Cavities  op  the  Ankle-Joint  and  the  Tarsal  and 
Tarso-Mbtatarsal  Articulations,  in  Section.    (A.  T.)  4 

The  section  has  been  carried  obliqiTcly  upwards  and  inwards  across  the  foot,  and 
vertically  through  the  upper  part  of  the  astragalus  and  the  tibia.  1,  cut  surface  of  the 
tibia  above  the  ankle-joint  ;  2,  placed  on  the  astragalus  above  the  posterior  calcaneo-talar 
synovial  cavity  ;  3,  on  the  head  of  the  astragalus  close  to  the  common  calcaneo-talo- 
scaphoid  synovial  cavity  ;  4,  interosseous  calcaneo-talar  ligament  ;  5,  on  the  anterior  edge 
of  the  calcaneum,  points  to  the  calcaneo-cuboid  synovial  cavity  ;  6,  interosseous  calcaneo- 
cuboid ligament  ;  7,  on  the  scaphoid  bone,  marks  the  common  scapho-cuneiform  and 
intercuneiform  synovial  cavity  ;  8,  on  the  cuboid  bone,  points  to  the  interosseous 
ecapho-cuboid  ligament  ;  9,  internal,  10,  middle,  11,  external  cuneiform  bones  ;  12, 
cuboid  :  between  these  several  bones  the  interosseous  ligaments  are  shown  ;  from  13  to  17, 
AXQ  the  metatarsal  bones,  with  the  interosseous  ligaments  between  them  ;  between  9  and 
14,  the  interosseous  ligament  from  the  internal  cuneiform  to  the  second  metatarsal  bone  ; 
11  and  16,  the  interosseous  ligament  from  the  external  cuneiform  to  the  fourth  metatarsal 
bone  :  there  are  also  shown  in  this  figure,  the  synovial  cavity  of- the  first  tar  so- metatarsal 
articulation,  that  between  the  middle  and  external  cuneiform  bones  and  the  second  and 
third  metatarsal ;  and  that  between  the  cuboid  and  the  fourth  and  fifth  metatai'sal  bones. 
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the  two  bones  a  distinct  articulation  is  formed  by  cartilaginous  sur- 
faces ;  it  is  provided  sometimes  with  a  separate  synovial  membrane,  at 
others  with  an  offset  from  that  which  belongs  to  the  scapho-cuneiform 
articulation. 

The  three  ctineiform  bones  are  connected  by  transverse  dorsal  liga- 
ments and  strong  interosseous  fibres  ;  the  latter  being  their  most  efficient 
uniting  structures.  A  transverse  plantar  ligament  exists  only  between 
the  two  innermost  bones.  The  articulations  between  these  bones  are 
lined  by  offsets  from  the  synovial  membrane  of  the  joint  between  them 
and  the  scaphoid  bone. 

Articulation  of  the  Tarsus  v^ith  the  Metatarsus. — The  four 
anterior  bones  of  the  tarsus,  viz.,  the  three  cuneiform  and  the  cuboid, 
articulate  with  the  metatarsal  bones  ;  and  as  the  first  and  third  cunei- 
form bones  project  beyond  the  middle  one,  and  the  third  cuneiform 
beyond  the  cuboid  bone,  the  anterior  surface  of  the  tarsus  is  very 
irregular.  The  first  metatarsal  bone  articulates  with  the  internal 
cuneiform  ;  the  second  is  wedged  in  between  the  first  and  third  cunei- 
form, and  rests  against  the  second  ;  the  third  metatarsal  bone  articu- 
lates with  the  extremity  of  the  external  cuneiform  ;  and  the  last  two 
with  the  cuboid  bone,  the  fourth  having  also  an  attachment  to  the 
external  cuneiform.  The  articulations  are  furnished  with  synovial  mem- 
branes, and  the  bones  are  held  in  contact  by  dorsal,  plantar,  and  in- 
terosseous ligaments. 

The  dorsal  tarso-metatarsal  ligaments  are  flat  thin  bands  of  parallel 
fibres,  which  pass  from  behind  forwards,  connecting  the  contiguous 
extremities  of  the  bones  before  n^^entioned.  Thus  the  first  metatarsal 
bone  receives  a  broad  thin  band  from  the  corresponding  cuneiform 
bone  5  the  second  receives  three,  which  converge  to  its  upper  surface, 
one  passing  from  each  cuneiform  bone  ;  the  third  has  one  from  the 
external  cuneiform  bone ;  and,  finally,  the  last  two  are  bound  by  a 
fasciculus  from  each  to  the  cuboid  bone,  and  by  fibres  to  the  external 
cuneiform  from  the  fourth  metatarsal  bone.  The  plantar  ligaments  are 
less  regular  ;  the  bands  of  the  first  and  second  toes  are  more  strongly 
marked  than  the  corresponding  ligaments  on  the  dorsal  surface  ;  and 
those  of  the  fourth  and  fifth  toes,  which  are  merely  a  few  scattered 
fibres  passing  to  the  cuboid,  receive  support  from  the  sheath  of  the 
peroneus  longus  muscle.  Ligamentous  bands  stretch  in  an  oblique  or 
transverse  direction  from  the  internal  cuneiform  to  the  second  and 
third  metatarsal  bones,  and  from  the  external  cuneiform  to  the  fifth 
metatarsal. 

The  interosseous  ligaments  run  obliquely  between  the  bones,  and 
from  their  strength  and  deep  position  oppose  great  resistance  to  the 
knife  in  separating  the  metatarsus  from  the  tarsus,  a.  The  internal 
and  largest  of  these  extends  from  the  outer  side  of  the  first  cunei- 
form bone,  to  the  neighbouring  side  of  the  second  metatarsal,  close 
to  the  articular  surface.  J).  The  external  interosseous  ligament  sepa- 
rates the  articulation  of  the  fourth  and  fifth  metatarsal  bones  from 
the  rest.  It  connects  the  outer  side  of  the  external  cuneiform  bone 
to  the  same  side  of  the  third,  and  very  strongly  to  the  inner  side 
of  the  fourth  metatarsal,  c.  Occasionally  some  fibres,  of  less  strength 
and  importance  than  the  preceding,  are  observable  on  the  outer 
■side  of  the  second  metatarsal  bone,  connectnig  it  to  the  middle 
cuneiform, 
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The  interosseous  lig-aments  are  found  to  vary  somewhat  in  their  connections 
from  those  here  stated,  being  sometimes  attached  at  once  to  the  contig-uous 
sides  of  two  tarsal  and  two  metatarsal  bones.  Attention  was  first  particularly 
directed  to  these  ligaments  by  31.  Lisfranc,  in  connection  with  the  amputation 
of  the  foot  through  the  tarso-metatarsal  articulation.  See  "  Manuel  des  Opera- 
tions Chirui-gicales,"  &c.    Par  J.  Coster,    3rd  edit.    Paris,  1829. 

Synovial  membranes. — There  are  three  synovial  membranes  in  this 
irregular  series  of  articulations,  cl  One  belongs  to  the  internal  cunei- 
form and  the  first  metatarsal  bone  :  the  joint  formed  between  these  two 
bones  is  altogether  separate  and  out  of  the  range  of  the  rest.  1).  A 
second  synovial  membrane  is  placed  between  the  cuboid  and  the  fourth 
and  fifth  metatarsal  bones ;  this  is  isolated  on  the  inner  side  by  the 
external  interosseous  ligament,  c.  The  third  or  middle  one  is  placed 
between  the  middle  and  external  cuneiform  and  the  second  and  third 
metatarsal  bones,  and  is  prolonged  between  the  two  last-named  bones, 
as  well  as  sometimes  between  the  third  and  fourth  metatarsal  bones. 
The  disposition  of  this  last  synovial  membrane  is  subject  to  variation. 

Metatarsal  Articulations. — The  metatarsal  bones  are  bound 
together  at  their  tarsal  and  digital  ends  ;  very  firmly  in  the  former,  and 
loosely  in  the  latter  situation. 

The  tarsal  ends  of  the  four  outer  bones  articulate  with  each  other,  hav- 
ing lateral  cartilaginous  surfaces  and  provided  with  synovial  membrane, 
and  are  connected  by  dorsal,  plantar,  and  interosseous  ligaments.  The 
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Fig.  161. — Vertical  Antero-Posterior  Sectioj^t  of  the  Ankle-Joint  and  Artico'- 

LATIONS  OP  THE  FoOT,  A  LITTLE  TO  THE  InSIDB  OP  THE  MiDDLE  OF  THE  GrEAT  ToE 

OP  THE  Eight  Foot.    (A.  T.)  ^ 

1,  the  synovial  cavity  of  the  ankle-joint  ;  2,  the  posterior  talo- calcaneal  articulati'on  ; 
3,  placed  above  the  talo-scaphoid  articulation  ;  3',  on  the  astragalus  ahove  the  anterior 
talo-calcaneal  articulation,  which  is  continuous  with  the  preceding  :  the  interosseous  liga- 
xnent  is  seen  separating  2  from  3'  ;  4,  the  inferior  calcaneo-scaphoid  ligament  ;  5,  part  o£ 
the  calcaneo-cuboid  or  long  plantar  ligament  ;  6,  the  scapho-cuneiform  articulation ;  7, 
the  first  cuneo-metatarsal  articulation  ;  8,  the  first  metatarso-phalangeal  articulation  ; 
9,  section  of  the  inner  sesamoid  bone  ;  10,  the  phalangeal  articulation  ;  11,  placed  on  the 
calcaneum,  indicates  the  bursa  between  the  upper  part  of  the  tuberosity  of  that  bone  and 
the  tendo  Achilhs. 
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dorsal  and  plantar  ligaments  are  short  transverse  bands  stretching 
across  the  five  metatarsal  bones  from  one  to  another.  The  interosseous 
fibres,  lyiug  deeply  between  the  bones,  occupy  the  rough  parts  of  their 
lateral  surfaces  ;  they  are  of  considerable  strength  and  firmness.  The 
intermetatarsal  articular  cavities  are  lined  with  synovial  memdrane^ 
which  in  each  is  continued  forw^ards  from  that  lining  the  joints  formed 
between  the  bases  of  these  bones  and  the  tarsus.  The  first  and  second 
metatarsal  bones  do  not  articulate  laterally  with  each  other. 

Traiisverse  metatarsal  ligament. — The  digital  extremities  or  heads 
of  the  metatarsal  bones  are  loosely  connected  by  a  transverse  band,  Avhich 
is  identical  in  its  arrangement  with  the  corresponding  structure  in 
the  hand,  with  this  exception,  that  it  is  attached  to  the  great  toe, 
whereas  in  the  hand  the  transverse  metatarsal  ligament  does  not  reach 
the  thumb. 


Fig.  162. 


Fig.  1G2. — Ligaments  op  the  Foot,  seen  froji 
BELOW.     (A.  T.)  i 

1  and  2,  portions  of  the  internal  lateral  ligament 
of  the  ankle-joint  ;  3,  calcaneo- cuboid  or  long  plantar 
ligament ;  3',  deep  or  short  part  of  the  same  ;  4, 
plantar  calcaneo-scaphoid  ligament ;  5,  tliree  scapho- 
cuneiform  ligaments  of  the  internal,  middle  and  ex- 
ternal cuneiform  bones  ;  6,  is  placed  upon  the  external 
cuneiform  bone,  towards  which  is  seen  coming  from 
behind  a  cubo-cuneiform  ligament  ;  7,  is  placed 
upon  the  internal  cuneiform  bone  ;  from  6  and  7,  are 
seen  passing  downwards  the  plantar  cuneo-metatarsal 
ligaments  ;  x  ,  part  of  the  first  dorsal  cuneo-metatarsal 
ligament ;  8  and  9,  ligamentous  fibres  i)rolouged  from 
the  cuboid  bone  and  sheath  of  the  peroneus  longus 
muscle  upon  the  outer  metatarsal  bones  ;  10,  10,  be- 
tween these  figures,  the  posterior  intermetatarsal  (or 
transverse)  ligaments  ;  11,  11,  anterior  transverse 
metatarsal  ligament,  continued  across  the  four  meta- 
tarsal spaces;  12,  intersesamoid  ligament;  13,  13, 
between  these  figures  are  seen  the  five  pairs  of  internal 
and  external  lateral  metatarso-digital  ligaments  ;  14, 
14,  between  these  figures  are  seen  the  five  pairs  of 
internal  and  external  lateral  digital  (phalangeal)  liga- 
ments of  the  first  series  ;  those  of  the  second  series 
have  no  figure  placed  to  mark  them  ;  15,  inferior  liga- 
ment of  the  phalangeal  articulation  of  the  great  toe. 


Metataeso-digital  and  Interdigital 
Aeticulations. — The  heads  of  the  meta- 
tarsal bones  are  connected  with  the  small 
concave  articular  surfaces  of  the  first  phalanges  by  two  lateral  ligaments, 
an  inferior  ligament,  to  which  sesamoid  plates  are  united  by  scattered 
fibres,  and  a  synovial  membrane, — all  which  are  closely  similar  to  those 
which  belong  to  the  corresponding  parts  of  the  hand.  In  the  first 
metatarso-digital  articulation  the  sesamoid  plate  is  divided  into  two 
parts,  which  are  fully  ossified,  forming  the  sesamoid  bones.  These  are 
held  together  by  strong  transverse  ligamentous  fibres,  and  being  provided 
with  cartilaginous  surfaces,  move  upon  the  corresponding  grooved 
cartilaginous  surfaces  of  the  first  metatarsal  bone. 

The  articulations  of  the  phalanges  with  one  another  are  also  con- 
structed on  the  same  plan  as  those  of  the  superior  extremity.  In  each, 
the  bones  are  held  in  contact  by  two  lateral  ligaments  and  an  inferior 
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ligament  or  fibrous  plate  ;  and  each  of  the  cayities  is  lined  by  a  synovial 
membrane. 

Movements. — In  the  mechanism  of  the  foot  three  arches  are  distinguishalole, 
two  of  them  longitudinal  and  one  transverse  ;  all  of  them  capable  of  being- 
flattened  somewhat  by  pressure  from  above,  thus  securing  elasticity.  The  inner 
arch  is  formed  by  the  os  calcis,  astragalus,  scaphoid,  and  three  cuneiform  bones, 
together  with  the  three  inner  toes,  the  head  of  the  astragalus  being  the  key- 
stone, and  is  supported  by  the  inferior  calcaneo-scaphoid  ligament.  The  outer 
arch  is  formed  by  the  os  calcis,  cuboid  bone,  and  two  outer  toes,  and  is  supported 
by  the  strong  inferior  calcaneo-cuboid  ligaments.  Thus  the  calcaneo-scaphoid 
and  calcaneo-cuboid  ligaments  are  stretched  by  the  whole  weight  of  the  body 
bearing  down  upon  the  arch,  and  prevent  the  too  great  flattening  of  the  instep  ; 
an  action  in  which  they  are  assisted,  however,  by  the  plantar  aponeurosis.  The 
transverse  arching  of  the  foot  is  most  marked  in  the  line  of  the  tarso-metatarsal 
articulations,  and  is  maintained  by  the  wedge-shape  of  the  bones  and  by  the 
plantar  ligaments.  The  weight  of  the  body,  falling  upon  the  balls  of  the  toes 
when  the  heel  is  raised,  tends  to  spread  out  the  metatarsal  bones  at  their  distal 
extremities,  and  to  flatten  the  transverse  arch,  which  recovers  its  position  when 
the  pressure  is  removed.  Between  the  astragalus  and  the  calcaneum  only  one 
kind  of  motion  is  possible,  the  centre  ©f  which  is  the  interosseous  astragalo- 
calcaneal  ligament,  and  is  of  such  a  nature,  that  when  the  posteiior  pai-t  of  the 
OS  calcis  slides  inwards  and  upwards  beneath  the  astragalus,  its  cuboid  extremity 
moves  downwards  and  outwards.  A  certain  amount  of  gliding  movement  is  alsa 
allowed  between  the  tarsal  and  metatarsal  bones,  and  that  most  considerably 
between  the  cuboid  bone  and  outer  toes.  Thus  it  happens  that  if  the  foot  is 
bent  up  against  the  leg,  and  then  is  gradually  extended  by  force  applied  to  the 
toes,  as  by  the  action  of  the  flexores  digitorum  muscles,  the  first  part  of  the 
movement  is  accomplished  at  the  ankle,  and  consists  of  extension,  with  only  a 
slight  inward  turning  of  the  toes  ;  further  extension  is  accomplished  by  move- 
ment between  the  calcaneum  and.  astragalus,  and  is  accompanied  by  depression 
of  the  outer  edge  of  the  foot ;  and  after  that  a  little  more  extension,  accom- 
panied by  more  considerable  depression  of  the  outer  edge  of  the  foot,  is  effected 
at  the  tarso-metatarsal  articulations.  The  direction  of  the  movement  of  exten- 
sion of  the  toes  at  the  metatarso-phalangeal  articulations  is  upwards  and  out- 
wards, so  that  although  the  great  toe  is  in  a  line  with  the  inner  edge  of  the 
foot  when  resting  on  the  ground,  it  is  no  longer  so  when  over-extended. 
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Section   IIL— MYOLOGY, 

THE   MUSCLES  IN  GENERAL. 

Uj^tder  this  section  will  be  brought  the  description  of  the  Voluntary 
Muscles,  and  along  with  it  that  of  the  Fasciae  and  AjDoneuroses  by 
which  they  are  invested. 

The  voluntary  muscles  are  for  the  most  part  placed  in  close  relation 
with  the  Endo-skeleton,  being  attached  to  the  bones  or  other  hard  parts, 
and  moving  these  in  different  directions  by  their  contractions.  There 
are,  however,  some  muscles  which  may  be  looked  upon  as  belonging  to 
the  cutaneous  system,  or  Exo-skeleton,  and  there  are  a  few  others  which 
are  connected  with  the  viscera  at  the  places  where  parts  of  these  reach 
the  surface  of  the  body.  The  muscles  are  all  symmetrical,  and,, 
with  the  exception  of  the  sphincters  and  one  or  two  others,  are  in  pairs. 

The  number  of  voluntary  muscles  to  which  distinct  names  have  beea 
given  in  the  systems  of  Albinus  and  Soemmering,  which  are  mainly  fol- 
lowed in  this  work,  amounts  to  about  240,  there  being  some  v-ariation 
above  or  below  that  number  according  as  certain  muscular  parts  are 
regarded  as  separate  and  independent  muscles  or  only  as  portions  of 
others.  They  naturally  fall  under  the  following  four  great  divisions, 
and  in  the  numerical  proportions  stated  under  each,  viz. : — 

A.  In  the  axial  part  of  the  body. 

1.  The  muscles  of  the  head  and  neck  =  75. 

2.  The  m.uscles  of  the  vertebral  column  and  trunk  =51. 

B.  In  the  limbs. 

3.  The  muscles  of  the  upper  limb  =  58. 

4.  The  muscles  of  the  lower  limb  =  59. 

In  the  detailed  description  of  the  muscles,  however,  while  the  fore- 
going general  divi^ons  will  be  followed,  it  may  be  expedient  occasion- 
ally to  deviate  from  the  strictly  systematic  arrangement,  in  so  far  as 
may  conduce  to  facility  in  study  and  convenience  in  dissection. 

Each  muscle  constitutes  a  separate  organ,  composed  chiefly  of 
a  mass  of  the  contractile  fibrous  tissue  which  is  called  muscular, 
and  of  other  tissues  and  parts  which  may  be  regarded  as  accessory. 
Thus  the  muscular  fibres  are  connected  together  in  bundles  or  fasciculi 
(see  General  Anatomy),  and  these  fasciculi  are  again  embedded  in  and 
united  together  by  a  quantity  of  connective  tissue,  forming  the  j^ermy- 
siim,  and  the  whole  muscle  is  usually  enclosed  in  an  external  sheath  of 
the  same  material.  Many  of  the  muscles  are  connected  at  their  more 
or  less  tapering  extremities  with  tendons  by  which  they  are  attached  to 
the  bones  or  hard  parts  ;  and  tendinous  bands  frequently  run  to  a  con- 
siderable length  either  on  the  surface  of  a  muscle  or  between  its  fibres. 
There  is  indeed  great  variety  in  the  relation  of  the  muscular  and 
tendinous  portions,  but  few  muscles  are  entirely  destitute  of  some 
tendinous  element  in  their  composition. 

Further,  blood-vessels  are  largely  distributed  in  the  substance  of  a 
muscle,  carrying  the  matei'ials  necessary  for  its  nourishment  and  chemico- 
vital  changes,  and  there  are  also  lymphatic  vessels,  as  in  other  vascular 
parts  of  the  body.  Nerves  are  ramified  through  every  muscle,  by  which 
the  muscular  contractions  are  called  forth  and  a  low  degree  of  sensi- 
bility is  conferred  upon  the  muscular  substance. 

The  muscles  vary  much  in  their  individual  forms.  Some  are  broad  and 
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thin,  others  are  more  or  less  elongated  straps,  and  others  are  cylindrical 
or  fusiform  masses  of  various  thickness ;  hence  some  of  the  various 
names  applied  to  them,  such  as  long  and  short,  square,  round,  rhomboid, 
&c.  Not  uufrequently  two  or  more  muscular  parts  run  into  one,  as  in 
the  bicipital,  tricipital,  or  quadricipital  forms.  In  other  instances 
muscles,  beginning  as  single  masses,  become  divided,  at  their  remote 
ends,  into  two  or  more  muscular  tendinous  slips.  A  division  of  a  muscle 
into  two  parts  by  an  intermediate  tendon  gives  the  form  called  digastric 
or  biventral,  and  there  are  some  muscles  in  which  a  greater  number  of 
parts  are  thus  separated  by  what  have  been  called  tendinous  inscrip- 
tions. 

In  the  description  of  tlie  muscles  it  is  cugtomary  to  state  the  attach- 
ments of  their  opposite  ends  under  the  names  origin  and  insertion; 
the  first  term  being  usually  applied  to  the  more  fixed,  or  in  the  case  of 
the  limbs  the  proximal  extremity,  and  the  second  to  the  more  movable 
or  remote  attachment  ;  but  it  is  to  be  observed,  that  it  is  often  diffi- 
cult to  lay  down  a  rule  for  the  correct  use  of  these  terms,  and  that  in 
the  great  majority  of  instances  it  is  of  importance  to  consider  the 
action  of  a  muscle  as  it  may  affect  the  motions  of  the  parts  attached 
not  to  one  only  but  to  both  of  its  extremities. 

The  study  of  the  actions  of  the  muscles  either  singly  or  in  groups, 
though  strictly  a  physiological  subject,  cannot  be  separated  from  their 
anatomical  description.  With  respect  to  this  the  following  general 
principles  ought  to  be  kept  in  view.  1st.  That  the  force  exerted  by  any 
muscle  during  its  contraction  is  in  proportion  to  the  nmiber  of  mus- 
cular elements  or  fibres  composing  the  muscle.  2nd.  That  the  extent 
of  motion,  in  so  far  as  it  merely  depends  on  the  shortening  of  the  fibres 
of  the  muscle,  is  in  proportion  to  the  length  of  the  fibres.  And  3rd. 
That  the  direction  of  the  force  produced  by  a  contracting  muscle 
is  in  the  line  of  the  axis  of  the  whole  muscle  if  it  run  straight  between 
its  opposite  points  of  attachment,  but  in  the  line  of  the  portion  attached 
to  the  moving  part  if  the  muscle  or  its  tendon  be  bent  in  its  course.  In 
most  instances  of  such  deflection  from  the  straight  course  the  muscles 
or  their  tendons  run  in  loops  or  in  grooves  somewhat  after  the  manner 
of  a  pulley.  The  loops  are  either  fibrous  or  cartilaginous.  In  the 
pulley-like  disposition  of  tendons  running  over  bones,  there  are  fre- 
quently fibrous  or  cartilaginous  or  bony  nodules  developed  at  the  place 
of  angular  bending  of  the  tendons.  The  name  sesamoid,  originally 
given  to  the  small  bones  developed  in  some  of  the  digital  tendons, 
has  been  applied  generally  to  all  similar  intratendinous  structures. 

It  is  further  to  be  observed  that  the  direction  in  which  the  muscular 
fibres  or  fasciculi  run  in  a  muscle  is  very  frequently  not  that  of  the  axis 
of  the  muscle,  nor  do  the  muscular  fasciculi  in  the  great  majority  of 
instances  extend  from  end  to  end  in  a  muscle.  On  the  contrary,  the 
muscular  fibres  and  fasciculi  are  much  oftener  comparatively  short,  and 
are  attached  within  the  length  of  the  muscle  to  prolongations  of  the 
main  tendons  or  to  other  tendinous  bands  which  intersect  its  substance  ; 
and  thus  the  muscular  fibres  run  into  these  tendinous  parts  with  various 
degrees  of  obliquity  to  the  axis  of  the  muscle. 

The  muscular  flesh  forms  a  large  proportion  of  the  w^eight  of  the 
whole  body.  This  proportion  has  been  carefully  determined  by  mea- 
surements recently  published  by  Dr.  G.  v.  Liebig  (Archiv.  far  Anat.  u. 
Physiol.  1874,  p.  96),  from  whose  tables  the  following  is  calculated 
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for  a  man  of  150  lbs.  weight :  skeleton,  27  lbs. ;  muscles,  63  lbs.  ; 
viscera  (with  skin,  fat,  blood,  &c.),  60  lbs. 

General  Morpholog-y. — It  cannot  be  doubted  that  the  disposition  of  the 
muscles,  as  a  whole  and  in  groups,  originallv  bears  a  close  relation  to  the  plan 
of  vertebrate  organization  in  the  skeleton.  This  is  very  perceptible  in  the  earlier 
stages  of  foetal  development  and  in  the  lowest  vertebrate  animals.  In  fishes 
especially,  and  partly  in  amphibia,  the  muscles  present  a  remarkable  degree  of 
vertebrate  segmentation,  the  greater  part  of  the  muscles  of  the  trunk  being 
subdivided  into  zones,  or  myotomes,  by  partitions  or  sclerotomes,  partly  bony 
and  partly  caitilaginous  or  membranous,  which  extend  transversely  through  the 
walls  of  the  trunk,  and  which  correspond  in  number  and  position  with  the 
vertebral  and  costal  segments.  In  the  higher  animals  and  in  man,  together 
with  the  greater  specialization  of  muscles  in  connection  with  the  development 
of  limbs,  great  deviations  from  the  primitive  muscular  type  in  the  trunk  have 
occurred,  and  it  becomes  extremely  difificult  to  trace  the  moi-phological  relations 
of  the  rest  of  the  muscles  in  the  axial  part  of  the  body.  It  is  indeed  only  in 
the  deeper  muscles  of  the  vertebral  column  and  of  the  libs  that  the  vei-tebrate 
subdivision  and  relation  remain  in  any  degree  apparent.  In  the  more  super- 
ficial muscles,  and  more  especially  in  the  muscles  of  the  limbs,  where  the  direc- 
tion of  the  fibres  is  generally  outwards  from  the  trunk,  portions  of  the  myotomes 
run  together  so  as  to  form  muscles  of  greater  or  less  length,  and  in  which  all 
appearance  of  vertebrate  division  is  effaced.  In  then:  more  general  relations 
also  to  the  tmnk  of  the  body  two  sets  of  the  muscles  may  be  distinguished 
as  epaxlal  and  liypaxial  (episkeletal  and  hyposkeletal  of  Huxley),  according  as 
the.y  lie  above  or  below  the  embryonic  veilebral  axis  and  the  plane  of  its  lateral 
extension.  The  Itypaxial  muscles,  comparatively  little  developed  in  man.  com- 
prise chiefly  the  prevertebral  muscles  of  the  neck  with  the  psoas  and  pjTiiormis, 
Of  the  ejyaxial  muscles  a  dorso-lateral  di^'ision  consists  mainly  of  the  long  and 
short  erector  muscles  of  the  spine  and  head  :  while  a  ventro-lateral  division  con- 
sists both  of  such  ventral  longitudinal  muscles  as  genio-hyoid,  stemo-hyoid.  and 
recti  abdominis,  and  of  the  lateral,  obliquely  directed,  sterno-mastoid,  scalene, 
intercostal,  and  abdominal  muscles.  The  muscles  of  the  limbs  are  also  primarily 
derived  from  this  great  ventro-lateral  muscle.  They  may  be  distinguished  as 
extrinsic  when  attached  partly  to  the  limbs  and  pai-tly  to  the  tiimk,  and  as 
'intrinsic  when  wholly  attached  to  the  bones  of  the  limbs  and  their  arches. 

To  these  morphological  relations  further  reference  will  hereafter  be  made 
under  the  several  large  divisions  of  the  muscles.  (See  Humphry,  "  Obsel'^'ation3 
in  Myology,"  &c.,  1872.  and  in  various  papers  in  the  Joum.  of  Anat.  ;  Huxley, 
Anat,  of  Yeii:eb.  Animals,"'  and  Mivart,  *'  Lessons  in  Elementary  Anatomy."' 
Varieties. — It  follows  from  what  has  been  stated  above,  that  homologous 
correspondence  can  be  traced  between  the  indi^'idual  m±uscles  and  groups  of 
muscles  of  man  and  those  of  animals.  But  as  the  form  and  attachments 
of  the  muscles  are  subject  to  very  great  variations  in  different  animals,  as  well  as 
to  occasional  varieties  in  the  same  species,  the  determination  of  the  special  homo- 
logies is  attended  in  many  cases  with  great  difficulty,  and  is  stiU  very  imperfect. 
Many  varieties  have  also  been  observed  in  the  human  body,  and  it  is  interesting 
to  notice  that  these  varieties  are  found  to  reappear  generally  in  the  same  form, 
cr  in  modifications  of  it  which  indicate  relations  to  a  typical  or  fundamental 
structure ;  and  that  many  of  them  are  thus  more  or  less  repetitions  of  forms 
known  to  exist  in  dift'erent  species  of  the  lower  animals.  (Consult  John  Wood 
in  Proceedings  of  Roy.  Soc.  1864:- 7,  and  Turner  and  others  in  Joum.  of  Anat.  & 
Physiol.  ;  Macalister's  Instmctive  Catalogue  of  Muscular  Anomalies,  in  Trans. 
Roy.  Irish  Acad.,  1872,  and  other  papers  ;  Hallet,  in  Edin.  Med.  Joum.,  1815  ; 
AVenzel  Gruber,  in  Mem.  of  the  Petersburg  Acad.) 

FASCIiE. 

^  The  term  Fascia  is  applied  to  pai'ts  presenting  a  membranous  dispo- 
sition of  reticulated  or  felted  fibrous  tissue.  These  structures  have 
usually  been  distinguished  as  the  superficial  and  the  deep;  the  former 
consisting  of  looser  and  finer  material,  and  passing  by  their  slenderer 
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kinds  into  the  looser  varieties  of  connective  tissue  ;  while  the  latter, 
denser  in  character,  frequently  exhibit  more  or  less  regular  arrangements 
of  strong  white  fibres,  giving  them  a  shining  appearance,  and  are  often 
termed  aponeuroses. 

Superficial  Fascia. — Under  this  name,  or  as  siihmtaneom  fascia,  is 
described  the  layer  of  loose  tissue  of  varying  density,  which  is  placed 
immediately  below  the  skin,  all  over  the  body.  It  is  the  web  which 
contains  the  subcutaneous  fat,  the  imnniculus  adiposus,  and  in  some 
regions  superficial  muscles,  as  the  'panniculus  carnosiis.  Fi'om  the  sub- 
cutaneous tissue  of  the  eyelids,  however,  as  well  as  from  that  of  the  penis 
and  scrotum,  adipose  matter  is  entirely  absent.  Beneath  the  fatty  layer 
of  the  superficial  fascia,  which  is  immediately  subcutaneous,  there  is 
generally  another  layer  of  the  same  structure,  comparatively  devoid  of 
adipose  tissue,  in  which  the  trunks  of  the  subcutaneous  vessels  and 
nerves  are  found.  When  the  subcutaneous  fat  becomes  absorbed,  the 
stroma  in  which  it  was  deposited  is  still  left,  and  its  meshes  approach 
one  another,  so  that  in  lean  subjects  a  more  fibrous  condition  of  the 
superficial  fascia  is  found  than  in  others. 

Beep  Pascise  and  Apone^iroses. — Under  the  name  of  deep  fascia  is 
comprehended  that  stronger  hiyerof  fibrous  or  connective  tissue  wdiich, 
lying  close  to  the  muscles,  invests  them,  or  dips  between  them,  and 
forms  a  nearly  continuous  covering  of  the  body  beneath  the  superficial 
fascia.  It  is  chiefly  to  the  stronger  parts  of  this  fascia  that  the  name 
of  aponeuroses  has  been  given.  Those  covering  the  muscles  have  been 
named  aponeuroses  of  investment  (Bichat),  to  distinguish  them  from 
proper  tendinous  expansions,  or  aponeuroses  of  insertion,  of  muscles. 
This  distinction,  however,  is  far  from  being  universally  applicable :  apo- 
neuroses of  insertion  are  often  continued  into  aponeuroses  of  invest- 
ment, as  in  the  instance  of  the  glutens  maximus,  or  into  softer  fascia, 
as  at  tlie  lateral  parts  of  the  occipito-frontal  aponeurosis.  The  principal 
aponeuroses  of  investment  are  those  which  incase  the  muscles  of  the 
limbs,  binding  them  down  in  a  common  sheath,  and  connected  in  various 
places  by  septa  with  the  bones.  They  are  characteristic  of  the  limbs, 
there  being  no  structure  entirely  corresponding  to  them  in  the  rest  of 
the  body.  Parts  of  the  deep  fasciae  in  the  vicinity  of  the  larger  joints 
as  at  the  wrist  and  ankle,  become  strengthened  into  tight  transverse 
bands,  which  serve  to  hold  the  tendons  close  to  the  bones,  and  hence 
receive  the  name  of  redinacida. 

Synovial  Sac3  and  Bheatlis :  Eitrs^  Mucosas. — In  various  situ- 
ations where  the  tendons  of  muscles  pass  over  the  prominences  of 
bones,  or  run  in  fibrous  sheaths,  synovial  cavities  exist,  either  of  a 
vesicular  or  tubular  form,  thus  forming  the  synovial  durscd  or  sheaths. 
In  many  such  instances  a  true  synovial  membrane  appears  to  cover  the 
adjacent  surfaces,  and  diminishes  their  friction  in  moving  on  each 
other.  In  other  places  less  defined  spaces  exist  in  the  connective  tissue 
between  parts  of  the  tendons  or  fascia3,  and  occasionally  between  parts 
of  the  skin  and  the  harder  or  more  prominent  structures  on  which  they 
lie.  In  some  of  these  subcutaneous  burs^e  a  distinct  synovial  mem- 
brane cannot  be  found  ;  but  there  are  probably  gradations  of  transition 
between  these  bursal  spaces  and  those  which  are  lined  by  synovial  mem- 
brane. Some  of  the  synovial  sacs  and  sheaths  of  tendons  in  the 
vicinity  of  joints  communieate  fi'eely  with  the  articular  cavities.  (See 
Gen.  Anat.,  vol.  ii.  p.  201.) 
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I— MUSCLES    Airo    FASCIiS    OF    THE    UPPEH  LHVIB. 

A  certain  number  of  muscles  situated  superficially  on  the  trunk  pass 
to  the  bones  of  the  shoulder  and  humerus,  so  as  to  attach  the  upper 
limb  to  the  body.  These  muscles,  from  their  position,  form  a  division 
of  the  muscles  of  the  trunk,  but  considered  with  reference  to  their 
destination  and  action  they  may  be  held  as  belonging  to  the  upper 
limbs,  and  will  therefore  be  so  described  in  the  present  section.  The 
muscles  referred  to  are,  posteriorly,  the  trapezius,  latissimus  dorsi, 
the  rhomboidei,  and  levator  anguli  scapulse  ;  and,  anteriorly,  the  two 
pectoral  muscles,  the  subclavius,  and  the  serratus  magnus.  Along  with 
these  might  also  be  inchided  the  clavicular  part  of  the  sterno-cleido- 
mastoid  muscle  and  the  omohyoid  ;  but  as  these  last  have  important 
relations  with  parts  situated  in  the  neck,  they  are  more  conveniently 
described  among  the  muscles  of  that  region. 

I.    BETWEEN   THE    TBUNK   AND    THE    UPPEH  Iii:*<IB  POSTERIORLY. 

Fascia. — The  superficial  fascia  covering  the  muscles  which  pass 
from  the  trunk  to  the  shoulder  and  upper  limb  posteriorly  forms  a 
layer  of  considerable  strength  with  embedded  fot  lying  below  the 
skin  :  it  is  continuous  with  that  of  the  neck  above,  that  of  the  axilla 
and  breast  in  front,  and  that  of  the  abdomen  and  hips  below. 

The  deep  fascia  of  the  back  forms  a  dense  fibrous  layer  closely  invest- 
ing the  superficial  muscles  to  which  it  famishes  sheaths  :  at  the  outer 
margins  of  the  trapezius  and  latissimus  dorsi  muscles  it  is  continuous 
with  the  deep  fasciae  of  the  neck,  breast,  axilla,  and  abdomen,  and  turns 
round  beneath  the  edges  of  the  muscles  so  as  to  complete  their 
sheaths  and  separate  them  from  the  subjacent  layer  of  muscles.  It  is 
attached  to  the  skeleton  along  the  line  of  the  spines  of  the  vertebrae, 
and  dorsum  of  the  sacrum,  to  tiie  occipital  bone,  the  spine  of  the  scapula, 
and  the  crest  of  the  ilium. 

In  the  loins  there  is  a  strong,  flat,  shining  tendinous  structure  called 
the  lumbar  ajmneurosis,  to  which  the  latissimus  dorsi  and  other  muscles 
are  attached  posteriorly  ;  but  this  will  be  most  conveniently  described 
along  with  the  muscles  of  the  back. 

Muscles. — The  trapezius  muscle  (cucullaris)  arises  by  a  thin  apon- 
eurosis from  the  protuberance  of  the  occipital  bone,  and  the  inner  third  of 
its  superior  curved  line,  from  the  ligamentum  nuchce,  and  from  the 
spines  of  the  last  cervical  and  all  the  dorsal  vertebra3,  as  well  as  from  the 
supraspinous  ligaments.  From  this  extended  line  of  origin  the  fibres 
converge  to  their  insertion  :  the  superior  fibres,  descending  and  turning 
forwards  in  the  neck,  are  inserted  into  the  external  third  of  the  clavicle 
at  its  posterior  border  ;  the  succeeding  fibres  pass  transversely  to  the 
inner  border  of  the  acromion  process  and  upper  border  of  the  spine  of 
the  scapula,  while  the  inferior  fibres,  ascending  obliquely,  terminate  in  a 
flat  tendon  which  glides  over  the  triangular  area  at  the  iDase  of  the  spine 
of  the  scapula,  and  is  inserted  into  the  rough  mark  at  the  root 
of  the  spine.  The  greater  part  of  the  line  of  origin  presents  only 
a  small  admixture  of  tendinous  fibres,  but  opposite  the  seventh  cervical 
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Fig.  163. — Superficial  T>Iuscles  of  the  TnrxK,  Shoulder  a:sD  Hip,  vietved  from 

BEHIXD.    (A.T.)  I 

a,  external  occipital  protuberance  ;  o,  acromicn  of  the  scapula  ;  c,  crest  of  tlie  ilium  ; 
1,  trapezius  ;  1',  oval  tendon  of  the  tvro  muscles  in  tlie  upper  dorsal  and  lovrer  cervical 
region  ;  1",  triangular  tendon  of  insei-tion  ;  2.  latissimus  dorsi ;  2',  2/  its  costal  origins 
and  its  direct  origin  from  the  crest  of  the  ilium  ;  1,  2',  c,  the  posterior  layer  of  the 
lumoar  aponeurosis  ;  3,  sterno-mastoid  ;  4,  deltoid  ;  5,  infraspinatus  ;  6,  teres  minor  ; 
7,  teres  major  ;  8,  rhomlDoideus  major  ;  below  this  on  the  left  side  is  seen  a  triangular 
space  bounded  by  the  rhomboid,  trapezius,  and  latissimus  doi'si  muscles,  in  which  a  part 
of  the  seventh  rib  may  be  felt ;  on  the  left  side,  the  arm  and  shoulder  being  elevated, 
the  space  is  enlarged  so  as  to  show  a  part  of  the  sixth  and  seventh  ribs  ;  9,  back  jDart  of 
the  external  oblique  muscle  of  the  abdomen  ;  between  9  and  2',  a  small  part  of  the 
internal  oblique  ;  10,  part  of  the  gluteus  medius  covered  by  the  fascia  lata  ;  11,  gluteus 
rnaximus  ;  12,  gracilis  ;  13,  small  part  of  the  adductor  magnus  ;  14,  semitendinosus  ; 
15,  biceps  ;  16,  fascia  lata  covering  the  vastus  externus. 

spine,  and  for  the  distance  of  several  vertebrse  above  and  below  tliat 
point,  a  flat  tendon  extends  outvv'ards,  widest  at  the  middle  of  the  space 
and  narrowing  towards  the  upper  and  lower  ends,  so  that  the  apo- 
neuroses of  the  two  muscles  taken  together  have  an  elliptical  form. 
The  fibres  of  origin  from  the  occipital  bone  have  little  or  no  tendinous 
lustre.  The  muscles  of  the  two  sides  have  together  the  form  of  a  four- 
sided  figure,  or  shawl  or  cowl,  pointing  downwards  :  hence  the  name  of 
cucullaris  which  has  been  given  to  it. 

JRclatioJis. — The  trapezius  is  superficial  in  its  v^'hole  extent  :  it  covers  the 
splenius,  the  greater  part  of  the  complexus  above  the  splenius.  the  levator  angnli 
scapulas,  the  rhomboidei.  the  supraspinatus,  and  small  portions  of  the  infra- 
spinatus, latissimus  dorsi.  and  lumbar  aponeurosis.  Tlie  spinal  accessory  nerve, 
and  the  superficial  cervical  artery,  pass  into  it  from  its  deep  surface. 

VfU'ieties. — The  trapezius  is  subject  to  considerable  variations  in  its  attach- 
ments :  it  is  not  unfrequently  shorter  than  above  described,  and  the  number  of 
dorsal  vertebrte  vrith  which  it  is  connected  is  sometimes  diminished  to  six  or 
seven,  or  even  fewer.  Its  occipital  attachment  is  occasionally  wanting  ;  and 
sometimes  a  separation  exists  l^etween  its  cendcal  and  dorsal  portions,  in  the 
same  manner  as  in  some  of  the  rodent  animals.  These  varieties  affect  either 
one  or  both  sides. 

The  latissimus  dorsi  muscle  arises  by  tendinous  fibres  from  the 
spinous  processes  of  the  six  or  seven  lowest  dorsal  vertebras,  and  from 
the  posterior  layer  of  the  lumbar  aponeurosis,  through  the  medium  of 
which  it  is  attached  to  the  lumbar  and  u]3per  sacral  spines  and  back 
part  of  the  iliac  crest  ;  it  also  arises  by  fleshy  fibres  for  an  inch  or 
more  fi'om  the  iliac  crest  in  front  of  the  outer  margin  of  the  lumbar 
aponeurosis,  and  from  the  last  three  or  four  ribs  by  narrow  fleshy  slips 
which  inter-digitate  with  the  attachments  of  the  external  oblique  mus- 
cle of  the  abdomen.  The  fibres  at  the  upper  part  are  the  shortest,  and 
pass  almost  horizontally  outwards  over  the  lower  angle  of  the  scapulaj 
from  which  they  generally  receive  a  small  slip  of  fleshy  fibres  ;  those 
lower  down  become  longer  and  pass  more  obliquely  upwards  ;  finally, 
those  which  are  attached  to  the  ribs  ascend  almost  vertically.  By  this 
convergence  the  fibres  of  the  muscle  come  to  form  a  naiTow  band  of 
some  thickness,  which,  accompanying  the  teres  major  towards  the 
.  axilla,  winds  round  the  lower  and  outer  border  of  that  muscle  so  as 
finally  to  be  placed  in  front  of  it.  It  terminates  in  a  flat  tendon  of  about 
two  inches  in  length,  which  is  adherent  at  its  lower  border  to  that  of 
the  teres  major,  but  is  again  detached  from  it  previous  to  its  insertion,  a 
synovial  bursa  intervening  between  them.  The  tendon  is  attached  to  the 
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Fig.  164. 


Fig.  164.— Superficial  View  op 
THE  Muscles  op  the  Trunk, 
Shoulder  AND  Hip.  (After  Bour- 
gery.)    (A.  T.)  | 

0,  occipital  protuberance  ;  C, 
transverse  process  of  tlie  atlas  ;  D, 
first  dorsal  vertebra  ;  L,  first  lum- 
bar vertebra  ;  S,  first  piece  of  the 
sacrum  ;  Co,  first  piece  of  the 
coccyx  ;  a,  acromion ;  h,  base  of 
the  scapula  ;  i,  crest  of  the  ilium  ; 
1,  upper  and  back  part  of  the  sterno- 
mastoid  muscle ;  2,  splenius,  levator 
augali  scapulae,  and  other  deep 
muscles  ;  3,  3,  upper  and  lower 
ends  of  the  line  of  origin  of  the 
trapezius  muscle ;  3',  triangular 
tendon  attached  to  the  inner  end  of 
the  spine  of  tlie  scapula  ;  + .  half  of 
the  oval  tendon  belonging  to  the 
two  trapezius  muscles  in  the  lower 
cervical  and  upper  dorsal  region  ; 

4,  4,  latissimus  dorsi  ;  4',  4",  line 
along  which  the  latissimus  dorsi 
takes  origin  from  the  lumbar  fascia ; 

5,  infraspinatus  ;  6,  teres  minor  ; 
7,  teres  major  ;  8,  deltoid  ;  9,  ex- 
ternal oblique  muscle  of  the  ab- 
domen ;  10,  gluteus  medius,  covered 
by  the  aponeurosis  of  the  fascia 
lata  ;  11,  11,  line  of  origin  of  the 
gluteus  maximus  from  the  posterior 
part  of  ilium  to  the  coccyx  ;  11', 
its  insertion  into  the  fascia  lata 
over  the  trochanter  major ;  11",  a 
part  of  its  insertion  into  the  femur  ; 
12,  biceps  ;.  13,  semitendinosus  ; 
14,  adductor  magnus  ;  15,  gracilis. 

floor  of  the  bicipital  groove 
of  the  humerus,  a  little 
higher  than  the  insertion  of 
the  teres  major.  From  this 
twisting  of  the  muscle  upon 
itself,  the  anterior  surface  of 
the  tendon  is  continuous 
with  the  posterior  surface  of 
the  rest  of  the  muscle. 

Hclat'wns.  —  The  latissimus 
dorsi  is  subcutaneous,  except  atits 
origin  from  the  dorsal  vertebrae, 
where  it  is  covered  by  the 
trapezius,  and  at  its  insertion, 
where  it  dips  into  the  axilla. 
It  rests  on  part  of  the  rhom- 
boideus  major  and  infraspina- 
tus, on  the  teres  major,  serratus 
posticus  inferior,  vertebral  apo- 
neurosis, external  intercostal 
muscles,  and.  the  posterior  bor- 
ders of  the  external  and-intemal 
oblique  muscles. 
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Between  the  adjacent  borders  of  tlie  latissimus  dorsi,  trapezius,  and  rhom- 
boideus  major,  there  is  left,  when  the  scapula  is  drawn  forward,  a  triangular  area 
in  which  a  portion  of  one  or 


two  ribs  and  of  an  intercostal 
space  becomes  superficial  ;  this 
is  taken  advantage  of  for  the 
purpose  of  auscultation. 


Fig.  165. — Deeper  View  of  the 

J\ruSCLES      OF       THE  TrUNK, 

Shoulder  axd  Hip.  (x\fter  Botir- 
gery.)    (A.  T.)  i 

The  trapezius,  latissimus  dorsi, 
deltoid,  gkiteus  maxinins  and  ex- 
ternal oblique  muscles  Lave  been 
removed.  The  bones  are  lettered 
as  in  the  preceding  figure. 

1,  splenius  capitis  and  splenius 
colli ;  1',  lower  end  of  splenius 
colli  ;  2,  complexus  near  its  inser- 
tion ;  3,  levator  anguli  scapula  ; 
4,  rliomboideus  minor  ;  above  it  + , 
a  part  of  the  serratus  posticus  supe- 
rior ;  5,  rhomboideus  major ;  6,  j^art 
of  the  longissimns  dorsi  ;  6',  part  of 
the  tendons  of  insertion  of  the 
sacro-lumbaHs  ;  7,  part  of  the  spi- 
nalis dorsi  ;  8,  upper,  and  8',  lover 
part  of  the  serratus  posticus  infe- 
rior ;  9,  obliquus  abdominis  inter- 
nus  ;  10,  supraspinatus  ;  11,  infra- 
spinatus ;  12,  placed  upon  the  long 
head  of  the  triceps,  points  to  the 
teres  minor  ;  13,  teres  major  ;  14, 
serratus  magnus  ;  15,  gluteus 
medius  ;  16,  pyriformis  ;  17,  portion 
of  the  obturator  internus  ;  -f  and  -f  , 
superior  and  inferior  gemeV.i  ;  17', 
the  intra-pelvic  portion  of  oljturator 
internus  ;  18,  the  tendon  of  the  obtu- 
rator externus  passing  to  its  inser- 
tion ;  19,  quadratus  femoris  ;  20, 
upper  part  of  the  adductor  magnus. 


Varieties.  —  The  number  of 
dorsal  vertebras  to  which  the 
latissimus  dorsi  is  attached 
varies  from  four  to  seven  or 
eight,  and  the  number  of  the 
costal  attachments  is  also  incon- 
stant, being  frequently  dimin- 
ished and  more  rarely  increased. 
jMuscular  bands  {axillary  arches) 
are  som.etimes  seen  to  stretch  from 
the  border  of  this  muscle  across 
the  axilla  to  its  anterior  pari:, 
where  they  terminate  various- 
ly, in  the  tendon  of  the  greater 
pectoral,  in  the  coraco-brachialis 
muscle,  the  biceps,  or  in  the 
fascia.  There  is  also  occasion- 
ally a  slip  of  attachment  to  the  scapular  part  of  the  triceps. 
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The  rliomboideiis  minor,  a  comparatively  narrow  muscle,  arises 
from  the  spinous  processes  of  the  seventh  cervical  and  first  dorsal 
vertebrae  and  from  the  lio^amentum  nuchas.  It  inclines  downwards  and 
outwards,  and  is  inserted  into  the  base  of  the  scapula  opposite  the 
triangular  surface  at  the  commencement  of  the  spine. 

The  rliomboidens  major,  much  broader  than  the  preceding:  muscle, 
lies  immediately  below  and  in  contact  with  it.  It  arises  from  the 
spinous  processes  of  the  four  or  five  upper  dorsal  vertebrae  and  their 
interspinous  ligaments,  and  is  inserted  into  that  part  of  the  base  of  the 
scapula  which  is  included  between  the  spine  and  inferior  angle.  A 
considerable  part  of  the  attachment  at  the  insertion  is  only  by  firm 
connective  tissue,  and  the  most  of  the  fibres,  instead  of  being  fixed 
directly  to  the  bone,  end  in  a  tendon  which  is  connected  to  the  scapula 
near  the  lower  angle  ;  in  consequence  of  this  nrrangement,  the  muscle 
may,  in  part,  be  separated  fi'om  the  bone  without  division  of  its  mus- 
cular or  tendinous  fibres,  and  must  therefore  act  most  immediately  on 
the  lower  angle. 

Bclations. — Tlie  greater  part  of  the  rliomboidei  muscles  is  covered  by  the 
trapezius,  a  small  angular  portion  only  of  the  rhomboideus  major  being  sub- 
cutaneous in  the  interval  between  the  trapezius  and  latissimus  dorsi :  the  extent 
of  this  portion  varies  with  the  position  of  the  scapula,  being  increased  when  the 
arm  and  shoulder  are  raised  from  the  side.  The  rhomboidei  cover  the  greater 
part  of  the  serratus  posticus  superior,  and  the  posterior  scapular  artery  descends 
on  their  deep  surface. 

Yark'fies. — Both  rhomboid  muscles  are  liable  to  variations  in  the  extent  of 
their  veitebral  and  scapular  attachments.  An  additional  muscle  has  been  observed 
running  close  and  parallel  to  the  upper  border  of  the  minor,  from  the  scapula  to 
the  occipital  bone,  and  has  been  called  rliomhoideus  occijntalis  after  a  similar 
muscle  occurring  in  some  animals. 

The  levator  anguli  scapulae  arises  by  slightly  tendinous  slips 
from  the  posterior  tubercles  of  the  transverse  processes  of  the  four 
or  five  upper  cervical  vertebrae,  between  the  attachments  of  the 
splenius  and  scaleni  muscles,  and  forms  an  elongated  fleshy  mass  which 
is  inserted  into  the  base  of  the  scapula  from  the  spine  to  the  superior 
angle. 

Vark'ftes.  —  The  number  of  vertebral  attachments  of  the  levator  anguli 
scapulas  is  subject  to  some  variation.  A  slip  has  been  observed  to  extend  to  it 
from  the  occipital  or  from  the  mastoid  process  of  the  temporal  bone  (Theile), 
and  from  the  second  rib  (Meckel).  It  often  appears  as  a  divided  muscle,  the 
parts  connected  with  the  several  vertebr£e  remaining  separate,  even  to  the  place 
of  insertion.  It  is  occasionally  connected  by  slips  with  the  trapezius,  scalene, 
or  serrated  muscles.  In  quadrupeds  it  is  united  with  the  serratus  magnus.  so  as 
to  form  a  single  muscle. 

Nerves  of  the  preceding-  muscles. — The  trapezius  muscle  receives  its  nerves 
from  the  spinal  accessory  which  enters  it  on  the  deep  surface,  after  being 
joined  by  branches  from  the  third  and  fourth  cervical  nerves,  from  these  nerves 
dkectly,  and  probably  also  from  the  posterior  branches  of  the  cervical  and 
dorsal  spinal  nerves  as  they  pierce  it.  The  latissimus  dorsi  is  chiefly  supplied 
by  the  long  subscapular  nerve  of  the  brachial  plexus,  but  may  also  receive  twigs 
from  the  dorsal  and  lumbar  nerves  which  pass  through  it.  The  nerves  of  the 
rhomboid  muscles  proceed  in  one  or  sometimes  two  branches  from  the  fifth 
cervical,  and  the  levator  scapuliB  is  supplied  from  the  third,  and  sometimes 
also  from  the  fifth,  cervical  nerves. 
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II.  BSTVvEEN  TIIS  TRTJNK  AND'  TEE  UPFSS  LIMB  ANTSiHORLY. 

FASCiiE. — The  superficial  fascia  of  the  pectoral  region  encloses  the 
mammary  gland,  covermg  it  both  in  front  and  behind,  and  sending 
strong  septa  in  between  its  lobes.  Processes  likewise  extend  forwards 
from  the  fascial  investment  of  the  gland,  between  the  masses  of  fat,  to 
the  skin  and  nipple,  thus  affording  sujjport  to  the  gland. 

The  deep  fascia  of  the  pectoral  region  is  continuous  with  that  of 
the  neck  both  before  and  behind  the  clavicle,  and  with  the  similar 
structure  spreading  over  the  shoulder  and  thorax,  x^s  belonging  to  the 
deep  fascia  there  may  be  specially  noticed  the  costo-coracoid  memlrane, 
whicli  is  a  distinct  layer  of  firm  fascia,  attached  superiorly  to  the 
clavicle  and  giving  a  firm  covering  to  the  subclavius  muscle.  Its 
strong  lower  margin,  distinguished  sometimes  as  the  costo-coracoid 
ligciment,  extends  from  the  coracoid  process  to  the  first  rib  at  the  origin 
of  the  subclavius  muscle.  The  deep  fascia,  continued  from  this  struc- 
ture inferiorly,  is  narrowed  like  a  funnel,  and  becomes  thinner  as  it 
descends  upon  the  surface  of  the  axillary  vessels,  forming  the  anterior 
part  of  the  sheath  of  those  vessels,  while  the  posterior  part  is  formed 
t)y  a  deep  process  of  the  cervical  fascia. 

The  axillary  fascia  is  a  strong  membrane  stretched  across  the 
axilla,  and  so  disposed  as  to  maintain  the  skin  in  position  over  that 
hollow.  Beneath  the  pectoralis  major  muscle  is  a  layer  of  fascia  attached 
to  the  chest  in  front  of  the  costo-coracoid  membrane  :  it  divides  into 
two  layers  to  enclose  the  pectoralis  minor,  and,  these  reuniting,  it  con- 
tinues to  pass  outwards  as  a  strong  membrane  between  the  ]3ectoralis 
minor  and  short  head  of  the  biceps  muscle  ;  lower  down  it  is  joined 
by  the  fascia  covering  the  pectoralis  major,  which  is  folded  round  the 
margin  of  that  muscle,  and,  thus  strengthened,  it  slopes  outwards 
and  backwards  to  the  inferior  border  of  the  scapula,  where  it  is  joined 
by  the  sheaths  of  the  latissimus  clorsi  and  teres  major  muscles.  In 
the  deepest  part  of  the  axilla  the  fascia  is  perforated  by  numerous 
blood-vessels  and  lymphatics.  At  the  outer  side  occupied  by  the 
large  vessels  and  nerves  of  the  limb,  it  is  continuous  with  the  sheath 
of  the  vessels  and  Avith  the  aponeurosis  of  the  arm.  The  density 
of  this  fascia  offers  a  considerable  obstacle  to  the  progress  of  axillary 
abscesses  to  the  surface. 

Muscles. — The  psctoralis  major  muscle  arises  from  the  anterior 
and  lower  surface  of  the  sternal  half  of  the  clavicle  ;  from  the  anterior 
surface  of  the  sternum  ;  from  the  cartilages  of  the  second  to  the  sixth 
ribs,  and  also  the  bony  part  of  the  sixth  rib  ;  and  from  the  aponeurosis 
of  the  external  obb'que  muscle  of  the  abdomen.  Its  fibres  form  a  thick 
mass,  and  converge  to  be  inserted  by  a  tendon  of  considerable  breadth  into 
the  outer  bicipital  ridge  of  the  humerus.  At  the  axillary  border  the 
muscular  fasciculi,  especially  those  of  the  pectoral  part,  are  folded  back- 
wards, so  that  the  lower  fibres  successively  disappear  from  view,  and 
the  insertion  into  the  humerus  takes  place  by  a  broad  flat  tendon  which 
is  doubled  upon  itself  in  two  close  parallel  lines,  open  above  and  con- 
nected below.  The  clavicular  fasciculi  are  for  the  most  part  inserted  on 
the  outer  surface  of  the  anterior  fold  of  the  tendon,  but  they  are  also 
continued  by  independent  tendon  directly  to  the  humerus.  The  posterior 
fold  of  the  pectoral  tendon  is  usually  considerably  broader  than  the 
anterior,  and  thus  its  line  of  attachment  rises  higher  on  the  humerus. 
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liyoicl ;  3,  upper,  3',  lower  belly  of  the  omo-hyoid ;  i,  levator  anguli  scapulae  ;  4f,  4",  scalene 
muscles  ;  5,  anterior  part  of  the  trapezius  ;  6,  deltoid  ;  7,  upper  part  of  the  triceps  brachii 
in  the  left  arm;  8,  teres  minor;  9,  teres  major;  10,  latissimus  dorsi  ;  11  pect  oralis 
major  ;  11',  on  the  right  side  its  claricular  portion  ;  12,  part  of  the  pectoralis  minor  ;  IS, 
serratus  magnus  ;  14,  external  oblique  muscle  of  the  abdomen  ;  15,  placed  on  the 
xiphoid  cartilage  at  the  upper  end  of  the  linea  alba  ;  15',  is  placed  on  the  umbilicus  ;  16, 
is  placed  over  the  s}Tnphysis  pubis,  and  at  the  lower  end  of  the  linea  alba,  above  16, 
the  pjTarnidal  muscles  are  seen  through  the  abdominal  aponeurosis  ;  15  to  17,  the 
linea  semilunaris  at  the  outside  of  the  rectus  muscle,  the  transverse  tendinous  lines  of 
which  are  seen  through  the  abdominal  aponeurosis  ;  18,  part  of  the  gluteus  medius  ;  19, 
tensor  vagina  femoris  ;  20,  rectus  femoris  ;  21,  sartorius  ;  22,  femoral  part  of  theiliacns 
and  psoas  ;  23,  pectineus  ;  24,  adductor  longus  ;  25,  gracilis.  On  each  side  of  16,  tLo 
external  abdominal  ring  is  indicated. 

It  is  further  prolonged  upwards  by  a  slip  which  runs  over  the  bicipital 
groove  to  the  great  tuberosity,  and  gives  an  offset  to  the  head  of  the 
humerus.  The  lower  or  doubled  end  of  the  tendon  is  closely  united 
with  the  insertion  of  the  deltoid,  and  a  slip  is  prolonged  from  its  inferior 
margin  to  the  fascia  of  the  arm. 


Fig.  167. — View  of  some  op 

THE     DEEPER     IMuSCLES  OP 

THE  Shoulder  and  Truxk, 
from:  before.    (A.T  )  i 

On  the  right  side  the  pec- 
toralis major  and  external 
oblique  muscles  have  been  re- 
moved, a,  coracoid  process  of 
scapula  ;  h,  manubrium  of 
sternum  ;  c,  c,  cartilages  o^ 
the  fifth  ribs  ;  d,  ensiform 
portion  of  the  sternum  ;  1, 
upper  part  of  the  levator  anguli 
scapulae  muscle  ;  2,  on  "the 
middle  of  the  clavicle,  points 
to  the  subclavius  muscle  ;  3, 
pectoralis  minor  ;  4,  subscapu- 
laris  ;  4',  its  insertion  into  the 
lesser  tuberosity  of  the  hume- 
rus ;  5,  coraco-brachialis  cut 
short;  6,  coracoid,  and  6' glenoid 
head  of  the  biceps  brachii,  both 
cut  short  near  the  place  where 
they  unite  into  one  muscle  ;  7, 
on  the  tendon  of  the  latissimus 
dorsi,  points  by  a  line  to  the  ten- 
don of  the  teres  major,  both 
cut  sliort  and  passing  to  their 
insertion  inside  the  bicipital 
groove  ;  8,  folded  tendon  of  the 
pectoralis  major  ;  9,  insertion 
of  the  deltoid  ;  10,  brachialis 
anticus,  embracing  the  insertion 

of  the  deltoid  ;  11,  part  of  the  inner  head  of  the  triceps,  the  middle  head  of  which  is 
seen  passing  behind  the  tendons  of  the  latissimus  and  teres  ;  12,  12,  on  the  fifth  and 
eighth  ribs,  point  to  the  insertion  of  the  serratus  magnus  ;  13,  lo\  recti  abdominis. 


^  I^clafion.t. — The  folded  inferior  border  of  the  pectoralis  major  forms  the  ante- 
rior margin  of  the  axilla  ;  the  superior  runs  parallel  with  that  of  the  deltoid 
muscle,  from  which  it  is  separated  only  by  a  slight  interval  vrhich  becomes  wider 
towards  the  clavicle,  and  in  which  run  the  cephalic  vein  and  the  humeral  branch 
of  the  acromio -thoracic  artery.  The  anterior  surface  is  subcutaneous  in  the 
ei-cater  part  of  its  extent  being  coyered  only  by  some  of  the  fibres  of  the 
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platysma  myoicles  and  by  the  mamiaa.  The  posterior  surface  rests  chiefly  on  the 
XDectoralis  minor,  and  witli  that  muscle  fci-ms  the  anterior  wall  of  the  axilla. 

Varieties. —  The  m^ore  important  varieties  of  this  muscle  consist  in  the  greater 
or  less  extent  of  its  attachm-ents  to  the  ribs  or  sternum,  and  the  greater  or  less 
union  or  separation  of  its  clavicular,  sternal,  and  costal  parts.  The  clavicular 
part  has  occasionally  been  observed  to  be  absent,  or  to  be  incorporated  completely 
with  the  deltoid.  The  tendinous  and  fleshy  fibres  of  origin  of  opposite  sides 
sometimes  meet  and  even  decussate  in  front  of  the  sternmn.  In  some  instances 
additional  muscular  slips  take  origin  from  the  aponeurosis  of  the  external  oblique 
muscle,  and  in  others  the  lower  part  of  the  muscle  presents  considerable  denciency. 
Sometimes  also  slips  connect  the  gi'eat  pectoral  with  the  biceps  muscle.  The 
slips  of  connection  v\^ith  the  latissimus  dorsi  have  already  been  noticed. 

As  closely  related  to  the  great  pectoral  muscle  there  may  be  noticed  here  the 
muscular  band  which  has  been  observed  by  Wood,  Struthers,  Macalister,  and 
others,  passing  from  a  fascial  origin  over  some  of  the  lower  true  and  upper  false 
ribs  to  a  very  variable  tendinous  or  aponeurotic  insertion  at  some  place  along  the 
inner  border  of  the  arm,  or  even  as  far  down  as  the  inner  condyle  of  the  humerus, 
and  which  has  been  named  chondro-eiyitrochlearls. 

The  pectoralis  minor  muscle  arises  from  the  upper  margins  and 
external  surfaces  of  three  ribs  near  their  cartilages — usually  the  third, 
fourth,  and  fifth — and  from  the  neighbouring  parts  of  the  intercostal 
aponeurosis.  Its  fibres  converge  to  a  narrow  tendon,  which  is  inserted 
into  the  anterior  half  of  the  inner  border  and  upper  surface  of  the 
coracoid  process,  in  contact  with  the  conjoined  origin  of  the  coraco- 
brachialis  and  biceps  muscles. 

Helai'wm. — This  muscle  is  covered  by  the  pectoralis  major,  and  forms  a  pait  of 
the  anterior  wall  of  the  axilla.  It  crosses  the  axillary  artery  and  brachial  plexus 
of  nerves.  "When  the  arm  is  much  raised  a  portion  of  the  muscle  may  be  seen 
below  the  outer  margin  of  the  pectoralis  major. 

Yarietles. — The  pectoralis  minor  is  sometimes  found  split  up  or  subdivided 
into  as  many  pieces  as  it  has  of  costal  attachments.  The  place  and  number  of 
the  costal  slips  are  subject  to  slight  variation.  The  tendon  of  insertion  is  not 
unfrequently  detached  from  the  coracoid  process,  and  carried  on  by  the  coraco- 
acromial  ligament  to  the  acromion  process  or  some  other  neighbouring  part. 

I  The  siibclavins  muscle  arises  by  a  short  thick  tendon  from  the  first 
Icostal  arch  at  the  junction  of  the  rib  and  cartilage,  close  to  the  costo- 
clavicular ligament.  From  this  tendon  its  fibres  pass  outwards  and 
upwards,  forming  a  rounded  belly,  which  is  inserted  into  the  groove 
along  the  inferior  surface  of  the  clavicle,  extending  as  far  as  the  recess 
between  the  conoid,  and  trapezoid  parts  of  the  coraco-clavicular  ligam.ent. 

Relations. — ^The  subclavius  is  covered  in  front  by  the  costo-coracoid  fascia,  and 
is  placed  immediately  over  the  axillary  vessels  and  nerves. 

Varieties. — The  subclavius  is  sometimes  found  to  be  without  any  attachment 
to  the  clavicle,  being  inserted  into  the  root  of  the  coracoid  process  ;  or  it  may 
have  a  double  insertion,  the  upper  into  tiie  clavicle,  the  lower  into  the  coracoid 
process. 

The  serrat'sis  magnns  muscle,  placed  upon  the  upper  and  lateral 
part  of  the  thorax,  between  the  ribs  and  the  scapula,  is  attached 
anteriorly  by  nine  fleshy  angular  slips  to  the  first  eight  or  sometimes 
nine  ribs,  two  of  these  being  connected  with  the  second  rib;  it  also 
derives  some  fibres  from  the  aponeurosis  covering  the  upper  intercostal 
spaces.  Posteriorly,  the  muscle,  considerably  narrowed,  is  attached  to 
the  line  in  front  of  the  base  of  the  scapula,  and  at  the  upper  and  lower 
angles  of  the  bone  into  the  flat  surfaces  which  are  excluded  from  the 
fossa  of  the  subscapular  muscle.    The  fibres  are  arranged  in  three  sets. 


SEEEATUS  MAGXUS  MUSCLE. 


thus : — a,  those  from  the  first  and  second  digitations  form  a  thick 
bundle  which  terminates  on  the  flat  area  in  front  of  the  upper  angle  of 

Fig.  163. — Lateral  VIIi^y 
OF  THE  Trunk,  shov;- 
i>:ct  the  Sekratus  Mag- 
Kus  Muscle.    (A.  T.)  l 

a,  coracoid  process  of 
tlie  scapula  ;  h,  glenoid 
cayity  ;  lower  angle  ; 
d,  first  dorsal  vertebra  ;  I, 
YI,  XII,  the  first,  sixth, 
and  twelfth  ribs  ;  1,  upper 
portion  of  the  serratus 
magnus  attached  to  the 
first  and  second  ribs  ;  2, 
second  or  middle  portion 
attached  chiefly  to  the 
third  rib  ;  3,  lower  or  fan- 
shaped  portion  attached  to 
the  ribs  from  the  fourth 
to  the  ninth  ;  4,  external 
intercostal  muscle  ;  5,  cos- 
tal origins  of  the  transver- 
salis  abdominis  ;  +,  sca- 
pular extremities  of  the 
levator  scapuiiB  and  omo- 
hyoid muscles. 

the  scapula  ;  h,  those 
of  the  third  and  fourth 
digitations,  but  es- 
pecially the  first  of  these,  vrhich  is  the  inferior  digitation  of  the  second 
rib,  spread  out  into  a  triangular  layer,  the  thinnest  part  of  the  muscle, 
and  are  attached  along  the  line  in  front  of  the  base  of  the  scapula, 
extending  from  the  place  of  insertion  of  the  preceding  part  nearly 
to  the  lower  angle  of  the  bone  ;  c,  the  remaining  five  or  six  digita- 
tions conyerge  in  the  form  of  a  fan,  and  terminate  posteriorly  in  a 
thick  mass,  which  is  attached  to  the  fiat  surface  in  front  of  the  lower 
angle  of  the  scapula. 

Relations. — By  its  deep  surface,  tne  serratus  ningnus  rests  on  the  upper  ribs, 
the  intercostal  muscles,  and  part  of  the  seiTatus  posticus  superior.  Its  outer 
surface  is  in  contact  posteriorly  with  the  subscapular  and  latissimus  dorsi 
muscles,  and  foi-ms  anteriorly  the  internal  wall  of  the  axilla,  being  subcutaneous 
in  the  lower  part  of  its  extent. 

Varieties. — Not  unfrequently  the  lovrest  slip  of  the  muscle  extends  to  the  tenth 
rib  :  in  other  instances  the  number  of  costal  slips  is  diminished,  occasionally  br 
the  suppression  of  the  first,  but  oftener  by  the  absence  of  some  of  the  lower 
digitations.  so  that  the  muscle  does  not  pass  lower  than  the  seventh  rib.  The 
muscle  has  been  obsen-ed  divided  into  three  parts  :  sometimes  the  middle  part 
is  absent  ;  and  in  various  instances  the  seiTatus  has  been  observed  united 
partially  with  the  levator  scapulae,  the  external  intercosials,  or  the  external 
oblique.    With  the  levator  scapulce  it  forms  one  muscle  in  many  mammals. 

K"erves. — The  nerves  which  supply  the  anterior  muscles  passing  from  the 
trunk  to  the  upper  limb  are  all  derived  from  parts  of  the  brachial  plexus. 
The  nerve  of  the  subclavius  is  a  small  twig  from  a  loop  between  the  fifth 
and  sixth  cervical  nen^es.  The  large  nerve  of  the  serratus  mrignus,  called 
posterior  thoracic,  proceeds  from  the  same  nerves  and  pierces  the  middle  scalene 
muscle.    The  nerves  of  the  pectoral  muscles,  named  anterior  thoracic,  are  in  two 
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sets,  internal  and  external,  proceeding  respectively  from  the  inner  and  outer 
divisions  of  tlie  plexus,  the  outer  supplying-  the  great  pectoral  muscle,  the  inner 
both  it  and  the  lesser  pectoral. 

Actions  of  tlie  muscles  passing"  between  the  Trunk  and  Upper  Limb. — 
Considered  with  reference  to  the  movements  of  the  limb  upon  the  trunk,  the 
upper  part  of  the  trapezius,  the  levator  scapulse  and  the  rhomboid  muscles  are 
elevators  of  the  shoulder  ;  the  lower  part  of  the  trapezius,  the  pectoralis  minor, 
and  the  subclavius  are  depressors  ;  the  serratus  magnus  as  a  whole  carries  for- 
ward the  base  of  the  scapula,  and  the  rhomboidei  draw  it  back ;  the  latissimus 
dorsi  and  pectoralis  major  depress  the  humerus  and  carry  it  towards  the  middle 
line,  behind  or  in  front,  according  as  the  one  or  other  muscle  is  in  action. 

More  particularly,  the  superior  fibres  of  the  ti'ajyezlus  elevate  the  clavicle  ;  the 
middle  fibres  acting  on  the  acromion  have  also  some  elevating  action,  but 
tend  rather  to  carry  back  the  scapula  towards  the  spine  ;  the  inferior  part  of  the 
muscle  acting  upon  the  spine  of  the  scapula  would  of  itself  depress  that  bone 
while  it  carried  it  inwards  towards  the  dorsal  spines,  but  acting  in  concert  with 
the  upper  two-thirds  of  the  muscle,  a  rotation  is  produced  in  the  scapula  round 
a  central  point,  in  such  a  manner  that  while  the  whole  bone,  and  more  especially 
the  acromion,  is  raised  and  carried  towards  the  dorsal  spines,  the  upper  angle  of 
the  scapula  is  somewhat  depressed  and  carried  inwards,  while  the  lower  angle  is 
carried  outwards  and  elevated. 

The  levator  angnU  .ncapydcp  and  r Iiom ho i d ci  eley ate  the  superior  angle  and  base 
of  the  scapula,  thus  counteracting  in  some  degree  the  rotating  action  of  the 
trapezius.  In  this  manner,  when  the  trapezius,  levator,  and  rhomboid  muscles 
act  together,  the  scapula  is  raised  without  rotation,  and  its  base  is  carried  at 
the  same  time  inwards  towards  the  dorsal  spines. 

The  .mhclavius  depresses  the  clavicle,  and  may  also  act  as  a  support  to  the 
stemo-clavicular  articulation. 

The  2)('eto?'alis  oninor  draws  the  coracoid  process  downwards  and  foi-wards, 
and  tends  to  throw  the  lower  angle  of  the  scapula  backwards. 

The  serratus  magmis  muscle,  by  withdrawing  the  base  of  the  scapula  from  the 
spinal  column,  enables  the  arm  when  raised  from  the  shoulder  to  be  still  farther  out- 
stretched, as  in  the  movement  termed  extension  in  fencing.  It  comes  powerfully 
into  action  in  all  movements  of  pushing  ;  it  likewise  combines  with  the  trapezius 
in  rotating  the  scapula.  In  forced  inspiration,  the  scapula  being  fixed  by  the 
muscles  which  attach  it  to  the  trunk  posteriorly  and  superiorly,  the  serratus 
magnus  assists  in  dilating  the  chest  by  raising  and  expanding  the  ribs. 

The  latissimus  dorsi  carries  the  elevated  arm  downwards  and  backwards,  rotat- 
ing it  at  the  same  time  inwards,  so  as  to  make  the  palm  look  backwards,  thus 
accomplishing-  such  a  movement  as  is  made  by  the  arm  in  swimming.  By  pass- 
ing over  the  angle  of  the  scapula  it  binds  that  process  to  the  trunk,  preventing 
its  projection  backwards  ;  and  by  being  folded  round  the  outer  border  of  the 
scapula,  it  limits  the  projection  outwards  of  the  same  angle  when  the  arm  is 
raised. 

The  pectoralis  major  muscle,  while  it  combines  with  the  latissimus  dorsi  in 
depressing  the  humerus  from  the  raised  position,  opposes  that  muscle  by  drawing 
the  limb  forwards.  It  is  placed  upon  the  stretch  when  the  arms  are  thrown 
backwards,  and  is  most  shortened  when  they  are  folded  across  the  chest.  In  the 
remarkable  case  of  Groux,  affected  with  congenital  cleft  sternum,  when  the 
shoulders  were  fixed  backwards,  the  action  of  the  great  pectoral  muscles  tended  to 
separate  the  two  segments  of  the  sternum,  and  increased  the  space  in  which  the 
motions  of  the  heart  could  be  observed  through  the  integuments. 

Considered  as  acting  on  the  trunk  from  the  upper  limb  in  a  fixed  condition, 
these  muscles  all  tend  to  draw  the  trunk  of  the  body  towards  the  limb,  as  in 
climbing,  or  other  like  efforts.  The  latissimus  dorsi  muscles,  if  acting  on  both 
sides,  carry  the  body  upwards  and  forwards,  as  in  the  use  of  crutches.  The 
pectorales  and  latissimus  dorsi  are  also  muscles  of  forced  inspiration,  tending  to 
raise  and  expand  the  ribs,  more  especially  when  the  shoulders  are  fixed  and  the 
arms  are  elevated.  The  upper  parts  of  both  trapezii  acting  on  the  occipital  bone 
aid  the  stemo-mastoid  muscle  in  throwing  forward  the  chin  ;  and  if  one  muscle 
only  acts,  it  aids  in  rotating  the  head. 
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MUSCLES  AND  FASCIA  OF 
TH£  SHOULDER. 

Fascist:. — The  deep  fas- 
cia binds  together  ihe  mus- 
cles of  the  shoulder  ^yith 
considerable  firmness,  and 
over  the  back  part  of  the 
deltoid  and  infraspinatus 
muscles  assumes  a  tendin- 
ous appearance.  A  strong 
and  somewhat  isolated  por- 
tion, bound  down  to  the 
posterior  and  axillary  mar- 
gins of  the  scapula,  covers 
the  infraspinatus  and  teres 
minor  muscles  as  far  as 
they  are  left  uncovered  by 
the  deltoid  muscle.  On 
reaching  the  posterior  bor- 
der of  the  deltoid  muscle, 
this  aponeurosis  divides  in- 
to two  layers,  of  which  the 
deeper  is  continued  beneath 
the  deltoid  to  the  shoulder- 
joint,  and  the  more  super- 
ficial forms  a  thin  aponeur- 
otic covering  of  that  muscle, 
becoming  more  and  more 
slender  as  it  passes  for- 
wards, and  isattached  to  the 
lower  border  of  the  spine. 

Fig.  169.  —  Superficial  Mus- 
cles OF  THE  Shoulder  axd 
Upper  Limb,  fro^i  before. 
(A.  T.)  i 

1,  iiectoralis  major ;  1',  its 
clavicular  portion ;  2,  deltoid, 
its  clavicular,  part ;  2',  its  acro- 
mial part  ;  3,  biceps  bracliii  ; 
3',  its  tendon  of  insertion  ;  3", 
its  aponeurotic  slip  ;  4,  braclii- 
alis  anticus ;  4',  its  inner  and 
lower  portion  ;  5,  inner  head  of 
the  triceps  ;  5',  lower  part  of 
the  same,  seen  arising  from  be- 
hind the  intermuscular  septum. 
The  explanation  of  the  remaining 
references  will  be  fouud  in  the 
description  of  Hg.  179. 

Muscles. — The  deltoid 
imiscle  is  of  a  triangular 
form  and  coarsely  fascicu- 
lated, and  extends^  from  the 
most  prominent  part  of  the 
shoulder  down  a  third  of 
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the  upper  arm.  Ifc  takes  origin  in  an  extended  line  wliicli  may  be  divided 
into  three  portions,  viz.,  an  anterior  from  the  front  of  the  external  third 
of  the  clavicle,  a  middle  from  the  outer  edge  and  point  of  tlie  acromion, 
and  a  posterior  from  the  lower  border  of  the  spine  of  the  scapula  as 
far  back  as  the  triangular  surface  at  its  inner  end.  The  fasciculi  from 
these  several  parts  converge  as  they  descend,  and  are  inserted  by  a 
strong  thick  tendon  into  the  deltoid  impression,  a  triangular  rough 
surface  above  the  middle  of  the  humerus,  on  its  outer  side. 

The  tliree  parts,  composing  tlie  deltoid  muscle,  differ  somewhat  in  the  disposi- 
tion of  the  muscular  fasciculi  and  the  tendons.  The  anterior  and  posterior 
portions  are  composed  of  long  fibres  which,  arising  directly  from  the  clavicle  and 
spine  of  the  scapula,  are  inserted  into  the  outer  surface  of  the  margmal  parts  of 
the  inferior  tendon.  In  the  acromial  portion,  while^  some  of  the  muscular  fibres 
spring  directly  from  the  bone,  yet  most  of  them  arise  in  a  penniform  manner 
from  the  sides  of  three  or,  more  frequently,  four  tendinous  septa,  which  pass 
downwards  into  the  substance  of  the  muscle.  These  oblique  fibres,  running  nearly 
parallel  to  each  other,  are  inserted  in  a  similar  manner  into  the  sides  of  two,  or 
more  frequently  three,  septa  which  pass  from  below  upwards  and  alternate  with 
the  upper  septa.  The  oblique  fibres,  from  the  outside  of  the  first  and  fourth  upper 
septa  are  inserted  into  the  marginal  parts  of  the  main  tendon.  There  are  besides 
wedge-shaped  bundles  of  muscular  fibres,  rising  directly  from  the  acromion  in 
the  intervals  between  the  penniform  bundles,  which,  are  inserted  into  the  tips  of 
the  lower  tendinous  septa,  and  others  which  springing  from  the  ends  of  the 
upper  tendinous  septa,  are  directly  inserted  into  the  humerus  between  the  lower 
septa.  The  main  tendon  of  insertion  spreads  from  below  upwards  for  some 
distance  on  the  deej)  surface  of  the  muscle. 

Relations. — At  the  posterior  border  of  the  deltoid,  the  aponeurosis  covering  the 
Infraspinatus  muscle  divides  into  two  thm  layers,  of  which  one  covers  the  muscle 
superficially,  and  the  other  lines  its  deep  surface.  At  its  anterior  border  this 
muscle  is  in  contact  with  the  pectoralis  major,  the  cephalic  vein  lymg  between 
them.  In  immediate  contact  with  the  deep  surface  is  the  large  bursa,  which 
sej)arates  this  muscle  and  the  acromion  from  the  shoulder  joint  and  the  muscles 
supporting  it.  The  deltoid  muscle  covers  the  origins  of  the  biceps,  coraco- 
brachialis,  and  long-  head  of  the  triceps,  and  the  insertions  of  the  subscapularis, 
supraspinatus,  infraspinatus  and  teres  minor  muscles,  as  also  the  circumflex 
vessels  and  nerve. 

Varieties. — The  deltoid  muscle  is  not  subject  to  great  varieties.  One  of  the 
commonest  is  a  greater  degree  of  subdivision  of  its  parts  than  usual.  Another 
is  the  continuation  into  it  of  fibres  from  the  trapezius,  as  in  animals  wanting  the 
clavicle.  Occasionally  its  anterior  part  is  closely  imited  wath  the  great  pectoral 
muscle.  Its  msertion  varies  sometimes  in  extent.  A  remarkable  prolongation  of 
its  tendon  on  the  radial  border  of  the  forearm,  as  far  as  the  insertion  of  the 
supinator  longus,  seems  to  repeat  the  tensor  plicae  alaris  of  the  bird.  (Macalister). 

The  supraspinatiLS  muscle  arises  from  the  whole  of  the  supraspinous 
fossa  of  the  scapula  to  within  a  short  distance  of  tlie  neck  of  the  bone, 
and  from  an  aponeurosis  by  which  it  is  covered.  Its  fibres  converge  beneath 
the  acromion  to  a  tendon,  which  adheres  to  the  capsule  of  the  shoulder- 
joint,  and  to  the  tendon  of  the  infraspinatus  muscle,  and  is  inserted 
into  the  u])per  of  the  three  facets  on  the  great  tuberosity  of  the  humerus. 

The  infraspinatus  muscle  is  of  a  triangular  form,  and  occupies  the 
greater  part  of  the  infraspinous  fossa.  It  arises  from  the  fascia  covering 
it,  from  the  under  surface  of  the  spine,  and  from  the  dorsal  surface  of 
the  scapula  in  the  fossa,  except  those  parts  at  the  lower  angle  and  along 
the  external  border,  to  which  the  teres  muscles  are  attached.  The  fibres 
converge  to  a  tendon,  which,  concealed  at  first  within  the  substance  of 
the  muscle,  is  inserted  into  the  middle  facet  of  the  great  tuberosity  of 
the  humerus. 
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Helat'wns. — The  supraspinatus  muscle  is  covered  by  tlie  trapezius  and  the  acro- 
mion process.    The  suprascapular  nerve  and  artery  pass  beneath  it. 

The  infraspinatus  muscle  is  bound  do^n  by  the  aponeurosis  which  superiorly 
and  externally  divides  so  as  to  enclose  the  deltoid  muscle.  It  is  covered  by  the 
deltoid  at  its  upper  and  outer  part,  and  by  the  trapezius  at  its  upper  and  inner 
part,  by  the  latissimus  dorsi  at  its  lower  angle,  and  m  the  intermediate  portion  it 
remains  superficial. 

Vaj'/efic.s: — The  infraspinatus  muscle  is  sometimes  very  closely  united  with  the 
teres  minor.    The  supraspinatus  is  very  constant  in  its  form  and  attachments. 

The  teres  minor  muscle  is  placed  along  the  outer  border  of  the  in- 


fraspinatus, and  is  intimately  connected  vrith  that  muscle, 
a  series  of  fibres  from  a 
narrow  obliquely  grooved 
surface  on  the  dorsum  of 
the  scapula  close  to  the 
axillary  border,  and  from 
aponeurotic  septa  between 
it  and  the  infraspinatus 
and  teres  major  muscles, 
and  is  inserted  by  tendon 
into  the  greater  tuberosity 
of  the  humerus,  immedi- 
ately below  the  infraspina- 

Fig.  170.  —  Muscles  of  the 
Right  Shoulder  akd  Arm, 
seen  from  behind.  (a.  t.  )  { 

The  acromion  process  and  a  part 
of  the  spine  of  the  scapuhi,  with 
the  deltoid  muscle,  have  been  re- 
moved, a,  coracoid  process  ;  b, 
triangular  surface  at  the  com- 
mencement of  the  spine  ;  c,  is 
close  to  the  cut  portion  of  the 
spine  ;  d,  greater  tuberosity;  c, 
olecranon  of  the  ulna ;  /,  is  close 
to  the  external  condylar  eminence 
and  head  of  the  radius  ;  1,  supra- 
spinatus muscle ;  2,  infraspinatus ; 
3,  teres  minor  ;  below  the  figure 
is  the  triangular  space  ;  4,  teres 
major ;  5,  part  of  latissimus  dorsi ; 
+ ,  slip  from  the  inferior  angle  of 
the  scapula  ;  f,  on  the  edge  of 
the  humeru-,  points  to  the  ten- 
don of  the  latissimus  dorsi  and 
the  quadrangular  space  ;  6,  scapu- 
lar head  of  the  triceps,  passing 
above  between  the  teres  major  and 
minor ;  6',  outer  head  ;  6",  part  of 
the  muscle  rising  below  the  spiral 
groove,  continuous  Avith  the  inner 
head ;  6"',  part  of  the  inner  head ; 
7,  anconeus. 

tus,  and  Jj^_fleshx_  fibres  into  the  bone  for 
down.    '  — — — , — . 


It  arises  by 


a  short  distance  lower 


Relation.^. — This  muscle  is  crossed  behind  by  the  deltoid,  and  in  front  is  in 
relation  with  the  long  head  of  the  triceps,  and  the  capsule  of  the  shoulder- joint. 
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The  dorsal  scapular  artery- 
passes  between  it  and  the  bone. 
At  its  lower  border  is  the  teres 
major  separated  in  part  by  the 
long-  head  of  the  triceps.  A 
bui'sa  is  sometimes  found  be- 
tween the  tendon  and  the 
bone. 

Fig.  171.— Superficial  Muscles 
OP  THE  Shoulder  and  Upper 
Limb,  seen  froji  behind. 
(A.  T.)  1 

a,  acromion  ;  h,  base  of  the  sca- 
pula ;  c,  tendon  of  the  trapezius 
muscle  over  the  triangular  surface- 
of  the  spine  of  the  scapula  ;  d, 
olecranon  of  the  ulna  ;  e,  external 
condylar  eminence  ;  /,  lower  end 
of  the  ulna  ;  1,  trapezius ;  2,  acro- 
mial part  of  deltoid  ;  2',  the  part 
of  the  same  muscle  rising  from 
the  spine  of  the  scapula ;  3,  rhoni- 
boideus  major  ;  4,  infraspinatus ; 
5,  teres  minor  ;  6,  teres  major ; 
7,  latissimus  dorsi ;  +  ,  space  be- 
tween the  trapezius,  rhomboid  and 
latissimus  muscles  ;  8,  triceps  ex- 
tensor cubiti ;  8',  its  outer  head  ; 
8",  part  of  its  inner  head  ;  9,  an- 
coneus ;  10,  part  of  the  brachialis 
anticus  ;  11,  supinator  longus  ; 
12,  extensor  carpi  radialis  longior. 
The  explanation  of  the  remaining 
references  will  be  found  in  the 
description  of  fig.  182. 

The  teres  major  muscle 
arises  from  the  flat  oval 
smface  on  the  dorsum  of 
the  scapula  near  its  inferior 
ang-le,  slightly  from  the 
axillary  border  of  the  boue, 
and  from  the  septa  inter- 
posed between  it  and  the 
teres  minor  and.  infraspi- 
natus. It  is  inserted  by  a 
flat  tendon  about  two 
inches  wide,  into  the  inner 
border  of  the  bicipital 
groove  of  the  humerus, 
behind  and  in  contact  with 
the  tendon  of  the  latissimus 
dorsi,  to  which  it  is  ad- 
herent for  a  short  space. 
Close  to  the  insertion,  how- 
ever, the  tendons  of  these 
muscles  are  separated  by  a 
small  bursa.  The  fibres 
of  the  muscle  are  longitu- 
dinal. 
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IleIation.<i. — Posterioiij  this  muscle  is  covered  at  its  lower  part  by  the  latissimus 
dorsi,  and  at  its  upper  part  it  is  crossed  by  the  long-  head  of  the  triceps.  The 
outer  side  is  suiTounded  obliquely  by  the  latissimus  dorsi  :  and  the  anterior 
sui-face  is  concealed  in  the  upper  part  of  its  extent  by  the  tendon  of  that  muscle. 
The  inner  border  of  the  muscle  forms  the  margin,  of  a  triang-ular  space,  of  which 
the  other  sides  are  the  upper  part  of  the  humerus,  and  the  axillary  border  of  the 
scapula,  covered  before  by  the  subscapular  and  behind  by  the  teres  minor  muscles  ; 
this  triang-le  is  divided  by  the  long  head  of  the  triceps  into  a  superior  or  external 
quadrilateral,  and  an  inferior  or  internal,  triangailar  compartment.  Through  the 
quadrilateral  space  pass  backwards  the  posterior  circumflex  vessels  and  the  circum- 
flex nerve  ;  and  in  the  triangular  subdivision  the  dorsal  branch  of  the  subsca- 
pular artery  passes  round  the  margin  of  the  scapula  into  the  infraspinous  fossa. 

Vdrieths. — The  teres  major  muscle  is  sometimes  found  connected  with  the 
fasciculi  of  the  latissimus  dorsi  arising  from  the  same  part  of  the  scapula.  A 
slip  from  this  muscle  has  also  been  observed  descending  upon  the  fascia  of  the 
upper  arm  externally. 

The  subscapnlaris  muscle  arises  partly  by  muscular  and  partly  by 
tendinous  fibres  from  the  Tenter  of  the  scapula,  with  the  exception  of 
the  neck  of  the  bone  and  the  spaces  occupied  by  the  serratus  magnus  5 
its  fibres  unite  into  a  broad  tendon  which  perforates  the  capsular  liga- 
ment of  the  shoulder-joint,  and  is  inserted  into  the  small  tuberosity 
of  the  humerus.  Some  fleshy  fibres  also  are  directly  inserted  into  the 
bone  for  a  short  distance  lower  down.  Three  or  four  tendinous 
septa,  attached  to  the  ridges  of  the  subscapular  fossa,  pass  outwards  in 
the  origin  of  the  muscle  ;  and  others  are  prolonged  inwards  from  the 
tendon  of  insertion. 

lidations. — The  tendon  of  the  subscapularis  is  incorporated  with  the  capsule 
of  the  shoulder-joint,  and  between  its  upper  and  posterior  surface,  the  coracoid 
process,  and  the  neck  of  the  scapula  is  a  bursa  usually  communicating  with  that 
joint.  There  is  also  sometimes  a  bursa  intervening  between  the  anteiior  surface 
of  the  muscle  and  the  origin  of  the  biceps  and  coraco-brachialis  muscles.  Ante- 
riorly the  muscle  is  in  contact  at  its  origin  with  the  serratus  magTius,  and  is 
covered  at  its  insertion  by  the  coraco-brachialis  and  biceps,  while,  in  the  interval 
between,  it  forms  part  of  the  posterior  wall  of  the  axilla. 

Varieties. — The  varieties  hitherto  observed  in  this  muscle  are  not  considerable. 
A  small  additional  muscle,  of  somewhat  variable  form,  has  been  described  by 
different  authors,  as  passing  from  the  surface  of  the  subscapularis  over  the 
capsular  ligament,  but  without  piercing  it,  to  be  inserted  into  or  near  the  inner 
margin  of  the  bicipital  groove,  the  ,sHl).scaj)nIo-ca2milaris  of  Wenzel  Gruber. 

Nerves  of  the  Shoulder  Muscles. — The  supraspinatus  and  infraspinatus 
muscles  receive  their  nerves  from  the  suprascapular  branch  which  proceeds  from 
the  upper  loop  of  the  brachial  plexus,  and  therefore  from  the  fifth  and  sixth 
cervical  nerves.  The  other  muscles  of  this  group  are  all  supplied  with  nerves 
from  the  posterior  di\dsion  of  the  plexus,  as  follows  :  the  deltoid  and  teres  minor 
from  the  circumflex  nerve,  the  teres  major  and  the  subscapularis  from  the  middle 
and  short  subscapular  nerves. 

Actions  of  the  ShoLilder  Muscles. — The  deltoid  muscle  raises  the  arm  from 
the  side  as  far  as  the  structure  of  the  shoulder- joint  permits,  viz.,  till  it  is  at 
right  angles  with  the  tnmk.  Further  elevation  of  the  upper  limlD  is  effected  chiefly 
by  the  trapezius  :  and  it  may  be  remarked  that  the  insertion  of  that  muscle  cor- 
responds exactly  in  extent  to  the  origin  of  the  deltoid,  so  that  the  two  muscles  may 
be  considered  continuous  in  structure  as  well  as  in  action.  The  anterior  flbres  of 
the  deltoid  combine  with  the  pectoralis  major  to  draw  the  humerus  for^-ards  ;  the 
posterior  assist  in  drawing  it  backwards.  The  supraspinatus.  infraspinatus,  and 
subscapularis  muscles  being  placed  more  closely  round  the  joint,  when  acting  in 
concert  with  the  deltoid,  probably  give  steadiness  and  precision,  while  the  deltoid 
gives  the  main  elevating  force  to  the  movement.  The  supraspinatus  simply 
elevates  ,:  the  infraspinatus  and  subscapularis  carry  the  arm  backwards  or  f or- 
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wards  wlien  it  is  raised,  and  rotate  it  outwards  or  invr ards  when  hanging  by  the 
side.  The  teres  major  rotates  the  raised  humerus  inwards,  the  teres  minor  out- 
wards :  acting  together,  they  assist  in  depressing  the  arm.  The  deltoid  muscle 
superficially,  and  the  supra-  and  infraspinatus  muscles,  the  teres  minor  and  sub- 
scapularis,  more  deeply,  afford  important  protection  to  the  shoulder-joint,  and  by 
their  tension  prevent  displacement  of  the  head  of  the  humerus. 

MUSCLES   AND    FASGIiS    OF    THS    UPPER  AKM. 

FASCiiE. — Tiie  aponeurosis  of  the  arm  is  composed  chiefly  of 
transverse  fibres,  held  together  by  others  having  an  oblique  or  longitu- 
dinal direction ;  it  is  thin  over  the  biceps  muscle,  stronger  where  it 
covers  the  triceps,  and  particularly  dense  as  it  approaches  the  outer  and 
inner  condylar  eminences  of  the  humerus.  It  is  pierced  on  the  inner 
side  of  the  limb  by  the  basilic  vein,  below  the  middle  of  the  arm. 
It  is  attached  to  the  shaft  and  condylar  eminences  of  the  humerus  by 
the  two  processes  next  to  be  described. 

The  external  and  internal  intermuscular  septa  are  two  fibrous 
partitions  which  bind  the  aponeurosis  of  the  arm  to  the  humerus,  and 
with  which  the  neighbouring  muscles  of  the  arm  are  intimately  con- 
nected. The  external  intermuscular  septum  extends  upwards  from  the 
outer  condylar  eminence  along  the  outer  lateral  ridge  to  the  insertion 
of  the  deltoid,  from  which  it  receives  tendinous  fibres.  It  is  pierced 
from  behind  forwards  by  the  musculo-spiral  nerve  and  superior  pro- 
funda artery.  The  internal  septum,  much  stronger,  extends  along  the 
ridge  from  the  inner  condylar  eminence  to  the  insertion  of  the  coraco- 
brachialis  muscle.  It  is  traversed  from  before  backwards  by  the  ulnar 
nerve,  and  by  the  inferior  profunda  and  anastomotic  arteries. 

At  the  bend  of  the  elbow  the  aponeurosis  is  closely  connected  with 
the  periosteum  covering  the  condylar  eminences  of  the  humerus  and  the 
olecranon  process  of  the  ulna  ;  and  it  is  strengthened  by  tendinous 
fibres  sent  from  the  triceps  and  biceps  muscles. 

Muscles. — The  coracc-bracliialis  muscle,  elongated  in  form,  arises 
from  the  tip  of  the  coracoid  process  of  the  scapula,  between  the  pector- 
alis  minor  and  the  short  head  of  the  biceps,  with  which  latter  it  is  for  a 
short  distance  conjoined  by  an  intermediate  tendon.  The  lower  part  of 
the  muscle  is  directly  inserted  into  the  inner  border  of  the  humerus  near 
its  middle,  in  a  linear  impression  of  from  two  to  three  inches  in  length, 
between  the  origin  of  the  triceps  and  the  brachialis  anticus.  Higher 
up  its  fibres  are  Ibund  inserted  into  a  tendinous  band  which  is  prolonged 
upwards  to  the  head  of  the  humerus,  forming  a  sling  over  the  latissimus 
dorsi. 

Bclatio7is. — This  muscle  is  usually  pierced  by  the  musculo-cuta,neous  nerve  ; 
its  outer  border  is  in  contact  with  the  biceps  muscle,  and  its  inner  v^dth  the 
brachial  artery,  by  which  it  is  crossed  obliquely  near  its  insertion.  It  lies  in 
front  of  the  tendons  of  the  subscapularis,  latissimus  dorsi,  and  teres  major,  and 
is  covered  by  the  deltoid  and  pectoralis  major  muscles. 

Varieties. — This  muscle  has  been  shown  by  various  authors  to  be  subject  to 
considerable  varieties,  which  seem  to  indicate,  according  to  Wood,  that  it  con- 
sists typically  of  three  parts  ;  viz.,  1,  a  superior  short  one  rising  from  the  coracoid 
process,  or  near  it,  and  running  over  the  capsular  ligament,  to  be  inserted  close 
below  the  small  tuberosity  of  the  humerus  ;  2,  a  second  corresponding  most 
nearly  to  that  usually  described  in  human  anatomy,  of  middle  size,  and  placed 
between  the,  first  and  third  ;  3,  a  third  which  is  the  longest  and  most  superficially 
placed,  and  descends  to  the  inner  condyle,  or  near  it,  and  in  many,  instances  is 
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inserted  mt<5  a  supracondylar  process.  Tiie  roiddle  division  of  the  ninscle  is  niosu 
consiau:  in  inan  :  but  is  generally  accompanied  by  a  part  of  the  third  :  the 
mnscnlo- cutaneous  nerre  passing  betTveen  ihem.  The  first  and  third  constitute 
the  most  marked  varieiies  in  man.  and  all  three  are  found  in  various  forms 
and  degrees  of  development  in  dinerent  animals.  The  intemal  brachial  ligament 
of  Stnithers  is  a  fibrous  band 
connected  vdth  the  inferior  part 
of  this  muscle.  (John  Wood, 
on  Hum.  3Iusc.  Variations.  >^':c., 
Joiim.  of  Anat.  vol.  i.  p.  45.) 


Fig.  17'2. — Deep  view  of  thu 
^IrscLES  OF  the  Eight  Shoel- 

PEK  AND  APv3I,   FKOM  BEFOEE. 

(A.  T.)  i 

a,  h,  outer  half  of  the  divided 
davicle  ;  c,  coraeoid  process  :  d, 
upper,  ande,  lower  triangidai'sj)ace 
left  at  the  upper  and  lower  aisgies 
of  the  scapula  on  its  anterior  sur- 
face to  which  the  serratus  magnus 
is  attached  ;  /,  great  tuberosity  of 
the  humerus  ;  [/,  sarface  of  the 
humerus  beloAv  the  bicipital 
gi'oove ;  Ji,  outer,  and  /,  inner 
condylar  eminence  of  the  hum  ems; 
1,  cut  coraeoid  head,  and  1',  cut 
glenoid  tendon  of  the  biceps  mus- 
cle ;  2,  folded  tendon  of  insertion 
of  the  pectoralis  major,  ct  which 
one  portion  is  seen  running  up  to 
the  bieii-ital  groove  ;  3,  lower  cut 
end  of  the  deltoid ;  4,coraco-brachi- 
ahs  ;  5,  subscapidaris  ;  5',  its 
insertion  into  the  lesser  tuberosity; 
6,  teres  major ;  6',  its  insertion 
behind  and  below  the  latissimus 
dorsi  ;  7,  part  of  the  latissimus 
dorsi ;  + ,  sHp  from  the  inferior 
angle  of  the  scapula  ;  7',  insertion 
of  the  tendon,  after  windiag 
round  the  teres  major,  in  front  of 
and  higher  than  tiiat  muscle  ; 
8,  S',  brachiahs  anticus  ;  9,  long 
head  of  the  triceps,  at  the  upper 
part>  seen  in  the  inter^'al  between 
the  teres  major  and  subscapidaris 
muscles  ;  9',  inner  head  ;  10, 
flexor  communis  digitoriun  pro- 
fundus ;  11,  tendon  of  insertion  of 
the  biceps. 


The  loiceps  ilescr  ciiMti  muscle  has  two  heads  of  ori.a'iii :  one  of 
these,  the  internal  or  short  head,  arises  conjointly  wirh  the  coraco- 
brachialis  from  the  coraeoid  process  of  the  scapnla  by  a  rendon  which  is 
soon  continued  into  muscle  :  the  other,  the  long  head,  arises  by  a 
rounded  tendon  from  the  upper  border  of  the  glenoid  fossa  and  glenoid 
ligament,  within  the  capsule  of  the  shotilder- joint,  and  this  tendon, 
passing  ove]*  the  head  of  the  humerus,  leaves  the  joint  by  the  bicipital 
groove,  gradually  enlarging  into  the  fleshy  head  as  it  descends.  The 
two  muscular  heads,  lying  side  by  side,  then  unite  to  form  an  elongated 
and  thick  belly,  occupying  the  middle  and  lower  part  of  tlie  arm  :  a 
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little  above  the  bend  of  the  elbow,  the  muscle  suddenly  becomes 
narrower,  and  is  continued  into  the  flat  rounded  tendon  of  insertion. 
This  tendon,  slightly  twisted  upon  itself  as  it  descends,  is  inserted  into 
the  rough  posterior  margin  of  the  tuberosity  of  the  radius,  gliding  on 
the  anterior  smooth  surface  of  that  process  by  the  intervention  of  a 
synovial  bursa.  From  the  inner  side  of  the  lower  part  of  the  muscle 
and  tendon  a  strong  flat  aponeurotic  band,  called  the  semilunar  fascia, 
passes  downwards  and  inwards,  and  becomes  blended  with  the  deep 
fascia  of  the  forearm  over  the  pronator  radii  teres. 

Belations. — Concealed  above  by  the  deltoid  and  pectoralis  major  muscles,  the 
biceps  forms  in  the  rest  of  its  extent  the  prominence  of  the  front  of  the  arm.  It 
rests  in  its  upper  part  on  the  humerus,  and  in  its  lower  on  the  bracliialis  anticus, 
and  by  its  inner  margin  is  in  contact  in  its  upper  half  with  the  coraco-brachialis, 
in  its  lower  with  the  brachial  artery.  Its  inferior  tendon  is  in  contact  with  the 
•supinator  brevis.  and  the  fibrous  expansion  or  semilunar  fascia  is  stretched  across 
the  brachial  artery  and  median  ner\'e. 

Yar'u'tic.'t. — The  biceps  is  one  of  the  most  variable  muscles  in  the  body.  Among- 
the  most  frequent  of  its  varieties  are,  1st,  the  greater  than  usual  separation  of 
its  glenoid  and  coracoid  poi-tions,  and  2nd,  the  increase  in  the  number  of  its 
heads  of  origin.  The  last  occurs  most  frequently  by  a  slip  which  forms  a  third  head 
arising  from  the  humerus,  in  more  or  less  close  connection  with  the  brachialis 
anticus  and  the  insertion  of  the  coraco-brachialis.  and  being  inserted  into  the 
under  surface  of  the  semilunar  fascia  so  as  to  form  a  tensor  of  that  fascia  :  this 
head  lies  generally  on  the  outer  side  of  the  brachial  artery,  and  has  sometimes 
been  found  covering  it.  A  muscular  band  has  also  been  observed  extending 
■dowTiwards  from  the  biceps  to  the  intermuscular  septum  over  the  inner  condjde 
of  the  humerus,  and  passing  over  the  brachial  artery.  (R.  Quain.  The  Anatomy 
of  the  Arteries,"  &c.,  p.  270.  pi.  .57.)  A  thhd  head  has  also  been  observed  passing 
from  the  outside  of  the  humerus  (brachio-radialis  of  "VV.  Gruber),  and  sometimes 
from  the  bicipital  groove,  or  great  tuberosity.  Occasionally  the  long  head  does 
:not  reach  the  glenoid  part  of  the  bone,  but  stops  short  in  the  bicipital  groove. 

The  "brachialis  anticus  muscle  arises  from  the  lower  half  of  the  ante- 
rior surface  of  the  humerus.  At  the  upper  part  of  its  origin  it  embraces 
the  insertion  of  the  deltoid  by  two  angular  fleshy  processes  ;  it  extends 
downwards  to  the  capsule  of  the  elbow-joint,  and  inwards  to  the  internal 
supracondylar  ridge  and  the  intermuscular  septum  in  its  whole  extent  ; 
on  its  outer  side  it  is  separated  from  the  external  ridge  and  septum  in  the 
greater  part  of  its  length  by  the  supinator  longus,  and  only  arises  from 
it  for  a  short  distance  at  its  upper  end.  It  is  closely  adherent  to  the 
ligament  in  front  of  the  elbow-joint,  and  terminates  below  in  a  thick 
mass  which  is  inserted  into  the  rough  triangular  surface  on  the  front  of 
the  coronoid  process  of  the  ulna. 

Echitions, — This  muscle  lies  immediately  behind  and  projects  at  each  side  of 
the  biceps.  It  supports  the  brachial  artery  and  median  nerve.  Fibres  have 
been  found  to  pass  inwards  from  it,  over  the  brachial  artery,  to  the  internal  in- 
termuscular septum. 

I'lU'U'fic^. — This  muscle  is  subject  to  considerable  variation.  The  most  frequent 
of  these  consist  in  its  subdivision  into  two  or  sometimes  more  parts ;  its  union 
'with  neighbouring  muscles,  such  as  supinator  longus,  pronator  teres  or  biceps  ; 
insertion  of  a  slip  from  it  into  the  semilunar  fascia  ;  and  occasionally  into  the 
radius. 

f      The  triceps  extensor  cubiti  muscle  occupies  the  whole  posterior 
^  brachial  region.    It  consists  superiorly  of  three  portions  or  heads  which 
.are  united'lower  down  in  a  common  mass,  the  tendon  of  which  is 
inserted  into  the  posterior  and  upper  part  of  the  olecranon,  a  bursa  inter- 
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Tening  between  tlie  tendon  and  the  most  prominent  part  of  the  process. 
The  middle  or  lonfi  head  arises  from  the  lower  part  of  the  glenoid  cayitv 
and  an  adjoining  rough  portion  of  the  outer  border  of  the  scapula,  by  a 
tendon  which  spreads  over  the  sides  of  the  muscular  structure  proceed- 
ing from  it.  This  head  forms  the  middle  and  superficial  part  of  the 
common  mass,  i^resenting  a  long  flat  tendon  on  its  posterior  surface 
inferiorly.  The  external  head  takes  origin  by  tendinous  and  fleshy 
fibres  along  a  line  extending  from  the  insertion  of  the  teres  minor, 
downwards  on  the  outer  border  of  the  htunerus,  as  low  as  the  musculo- 
spiral  groove,  and  from  an  aponetirotic  arch,  formed  by  the  external 
intermuscular  septum,  as  it  crosses  the  upper  part  of  the  groove  :  its 
fibres,  which  are  comparatively  short,  descend  obliquely  to  be  inserted 
into  the  tendon  of  the  middle  part.  The  interned  or  eJeej)  head,  the 
shortest  of  the  three,  arises  from  the  whole  posterior  surface  of  the 
humerus,  beginning  on  the  external  aspect  below  the  musculo-spiral 
groove,  and  on  the  inner  aspect  of  the  arm  reaching  by  a  pointed  process 
as  high  as  the  insertion  of  tlie  teres  major  :  it  also  rises  from  the 
internal  intermuscular  septum  in  all  its  length,  and  fr'om  the  inferior 
^portion  of  the  external  septum.  Some  of  its  lower  fibres  are  inserted 
immediately  into  the  olecranon,  but  the  o-reater  part  of  them  join  the 
deep  surface  of  the  common  tendon.  Xo  muscular  fibres  arise  from 
the  musculo-spiral  groove  itself. 

Relations. — The  long  head  of  the  triceps  lies  l^etween  the  t^o  teres  muscles 
above,  and  is  in  contact  ^'it\\  the  capsule  of  the  shoulder-joint.  The  musculo- 
spiral  nerve,  and  the  superior  profunda  ai-tery.  are  deeplv  imbedded  in  the  muscle, 
and  in  the  musculo-sphal  groove,  pass  between  the  inner  and  outer  heads. 

Yark'tk'S. — The  most  frequent  varieties  of  the  triceps  muscles  are  the  foUowing. 
viz.  : — 1.  an  additional  or  fourth  head  arising  from  the  inner  part  of  the  humenis. 
above  or  near  the  inner  head  ;  and  2.  a  slip  of  connection  between  the  triceps 
and  the  latissimus  dorsi,  corresponding  \rith  the  dorsi-cjjitroe/ilmj'is  or  accessorius 
triciplti  which  is  common  among  quadi'umana.  and  exists  in  many  other  mam- 
mals. The  cpitrocJiIt'o-anconeus  of  AVenzel  Gmber  is  a  small  muscle  observed  by 
that  author.  Wood,  and  others,  rising  from  behind  the  inner  condyle,  and  inserted 
into  the  olecranon. 

Subanconeus. — On  removing  the  triceps  from  the  lovrer  part  of  the  humeiTis. 
some  muscular  fibres  will  be  found  passing  from  that  part  of  the  bone  to  the 
capsule  of  the  elbow-joint.  These  fibres,  which  are  analogous  to  the  subcrureus 
in  the  lower  limb,  have  been  described  as  distinct  fi'om  the  triceps  under  the 
name  subanconeus. 

The  anconeus  muscle,,  although  placed  chiefly  below  the  elbow  and 
in  the  forearm,  is  intimately  connected  with  the  triceps,  and  may  be  most 
appropriately  associated  in  description  with  that  muscle.  It  arises  by 
a  narrow  tendon  from  the  extremity  of  the  outer  condylar  eminence  of 
the  humerus,  at  the  posterior  aspect.  From  this  the  fibres  diverge 
from  one  another,  the  upper  being  transverse,  the  rest  passing  down- 
wards with  increasing  degrees  of  obliquity,  and  are  inserted  into  the 
olecranon  on  its  radial  aspect,  and  into  the  adjacent  impression  on  the 
upper  third  of  the  shaft  of  the  ulna.  Its  superior  fibres  are  parallel  to 
the  lowest  fibres  of  the  internal  head  of  the  triceps,  and  are  generally 
in  contact  with  them. 

BeJathns. — Tliis  muscle  is  subcutaneous  in  its  whole  extent.  Its  deei)  sui'face 
is  in  contact  with  the  synovial  membrane  and  external  ligaments  of  the  elbow- 
joint. 

Vnrlrfirs. — The  anconeus  varies  chiefly  in  being  more  or  less  united  tc  the 
triceps  or  the  extensor  cai-pi  ulnaris. 
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Werves  of  the  Braciiial  Muscles. — Tlie  three  anterior  flexor  muscles  are  all 
supplied  from  the  musculo-cutaneous  nerve  :  tlie  brachialis  anticus,  hoTsnever, 
receives  also  a  small  twig-  from  the  musculo -spiral  nerve.  The  triceps  and 
anconeus  receive  their  nerves  entirely  from  the  musculo-spiral. 

Actions. — The  biceps  muscle  raises  the  arm  at  the  shoulder  and  flexes  the 
elbow-joint ;  the  short  head  of  the  biceps  draws  the  arm  inwards  as  well  as  up- 
wards, as  does  also  the  coraco-brachialis.  If  the  biceps  be  called  into  action 
when  the  hand  is  in  pronation,  its  first  effect,  from  its  insertion  into  the  back 
part  of  the  tuberosity  of  the  radius,  is  to  produce  supination  of  the  forearm.  The 
biceps  also  makes  tense  the  fascia  of  the  forearm.  The  brachialis  anticu-s  is  a 
simple  flexor  of  the  elbow.  The  external  and  internal  heads  of  the  triceps  and 
the  anconeus  muscle,  are  simple  extensors  of  the  elbow  joint ;  the  long  head, 
while  it  assists  extension,  also  tends  to  depress  the  arm  on  the  scapula. 

MUSCIiES  AND  FASCIA  OF  THE  FOBHAEM. 

Fasci.^:. — The  siiperiicial  fascia  of  the  forearm  is  most  distinct 
opposite  the  bend  of  the  elbow,  where  the  superficial  veins  contained 
Avithin  its  laminge  are  numerous  and  large.  In  the  palm  of  the  hand, 
on  the  contrary,  the  subcutaneous  tissue  forms  a  firm  connecting 
medium  between  the  skin  and  a  strong  aponeurosis  named  the  palmar 
^fascia  :  it  consists  of  a  network  of  fibres  passing  between  those  two 
structures,  dividing  the  subcutaneous  fat  into  small  granular  masses, 
and  preventing  the  skin  from  shifting  to  any  considerable  extent. 

The  aponeurosis  of  the  forearm,  like  that  of  the  arm,  is  composed 
principally  of  circular  fibres,  strengthened,  however,  by  longitudinal 
and  oblique  fibres  descending  from  the  condylar  eminences  of  the 
humerus,  from  the  olecranon,  and  from  tlie  semilunar  fascia  of  the 
biceps  muscle.  It  is  attached  along  the  subcutaneous  margin  of  the 
ulna,  and  may  be  conveniently  divided  into  an  anterior  and  a  posterior 
part. 

The  anterior  part  of  the  aponeurosis  of  the  forearm  is  much  weaker 
than  the  membrane  on  the  posterior  aspect  of  the  limb.  It  is  continued 
below  into  the  anterior  annular  ligament  of  the  wrist.  In  the  hollow  im- 
mediately below  the  bend  of  the  elbow,  it  presents  a  small  oval  aperture 
for  the  transmission  of  a  short  communicating  branch  between  the  super- 
ficial and  the  deep  veins  of  the  forearm.  It  increases  in  density  towards 
the  hand ;  and  a  little  above  the  wrist  affords  a  sheath  to  the  tendon  of 
the  long  palmar  muscle,  which  passes  over  the  annular  ligament  to  be 
inserted  into  the  narrow  end  of  the  palmar  fascia.  Several  white  lines 
seen  on  the  surface  of  the  fascia  mark  the  positions  of  the  septa  between 
the  origins  of  the  muscles  descending  from  the  inner  condylar  eminence, 
which  are  continuous  with  it.  Between  the  superficial  and  the  deep 
flexor  muscles,  another  layer  of  fascia  is  stretched  from  side  to  side  ;  it 
is  stronger  below  than  above,  where  it  generally  consists  of  little  more 
than  thin  connective  tissue. 

The  anterior  annular  ligament  of  the  carpus,  previously  described  at 
p.  157,  is  continuous  at  its  upper  margin  with  the  fascia  of  the  forearm, 
and  receives  some  fibres  from  the  tendon  of  the  flexor  carpi  ulnaris:  the 
lower  margin  is  connected  with  a  deep  part  of  the  palmar  fascia,  and 
gives  origin  in  part  to  most  of  the  short  muscles  of  the  thumb  and 
little  finger.  This  structure  may  be  considered  in  some  measure  as  a 
deep  thickened  portion  of  the  fascia  of  the  wrist. 

posterior  ijortion  of  the  aponeurosis  of  the  forearm,  much  thicker 
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than  the  anterior,  is  intimately  connected  with  the  strong  septa  between 
the  several  superficial  muscles,  and  sends  off  transversely  a  thin  mem- 
brane to  separate  the  superficial  from  the  deeper  group  of  muscles. 
Approaching  the  back  of  the  wrist,  the  transverse  fibres  increase  in 
number  and  strength,  and  these,  being  stretched  somewhat  obliquely  from 
the  outer  margin  of  the  radius  on  one  side  to  the  cuneiform  and  pisiform 
bones  and  the  palmar  fascia  on  the  other,  constitute  the  posterior  annular 
ligament  of  the  carpus.  This  structure  is  attached  not  only  to  the 
points  now  indicated,  ^ut  is  likewise  connected  to  the  several  longitu- 
dinal ridges  on  the  posterior  surface  of  the  radius,  and  thus  converts 
the  intermediate  grooves  into  fibro-osseous  canals  to  lodge  the  tendons 
of  the  extensor  muscles.  There  are  six  separate  spaces  so  enclosed, 
and  each  is  lined  by  a  distinct  synovial  sac.  The  outermost  sjx^ce 
corresponds  with  the  gTOOve  on  the  outer  side  of  the  radius,  and  gives 
passage  to  the  extensores  ossis  metacarpi  and  primi  internodii  pollicis, 
the  next  three,  placed  on  the  back  of  the  radius,  give  passage  respeccively 
to  the  two  radial  carpal  extensors,  the  extensor  secundi  internodii 
pollicis,  and  the  common  extensor  of  the  fingers,  with  the  extensor 
indicis  accompanying  it ;  between  the  radius  and  uhia  is  the  compart- 
ment for  the  extensor  minimi  digiti ;  and  resting  in  the  groove  on  the 
back  of  the  ulna  is  that  for  the  extensor  carpi  ulnaris. 

PRONATOR  AXD  FLEXOR  MUSCLES. 

The  eight  muscles  on  the  front  and  inner  part  of  the  fore  arm  are 
disposed  in  two  sets,  five  being  superficial,  the  others  more  deeply 
seated. 

The  SUPERFICIAL  LAYER  of  musclcs  Comprehends  the  pronator  radii 
teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi  ulnaris,  and  flexor 
digitorum  sublimis.  These  five  muscles  are  intimately  united  at  their 
origin  from  the  inner  condyle,  to  which  they  are  attached  by  a  common 
tendon  which  gives  fibres  to  each,  and  also  sends  septa  between  them. 

The  pronator  radii  teres  muscle,  the  most  external  of  the  group, 
arises  by  two  distinct  heads ;  one,  large  and  superficial,  is  derived  from 
the  upper  part  of  the  inner  condylar  eminence  of  the  humerus,  and  fi'om 
the  common  tendon  above  mentioned ;  also  from  the  fascia  and  the 
inter-muscular  septum  of  the  forearm.  The  second  head,  a  thin  fasci- 
culus deeply  placed,  comes  from  the  inner  margin  of  the  coronoid  pro- 
cess, and  joins  the  other  at  an  acute  angle.  The  fleshy  belly  thus  formed 
proceeds  outwards  and  downwards,  and  ends  in  a  flat  tendon  which 
turns  over  the  radius,  and  is  inserted  into  a  rough  stniace  at  the 
middle  of  the  outer  side  of  that  bone. 

lielatlons. — The  pronator  teres  is  placed  superficially  in  the  greater  pari;  of 
its  extent ;  but  to^yards  its  insertion  it  is  crossed  by  the  radial  artery  and  nerve, 
and  the  supinator  longus  muscle.  The  ulnar  border  is  in  contact  with  the 
flexor  carpi  radialis  and  palmaris  longus  :  the  radial  border  forms  the  inner 
boundary  of  the  angnlar  space  at  the  bend  of  the  arm.  in  which  are  placed  the 
brachial  artery,  the  median  nerve,  and  the  tendon  of  the  biceps  muscle.  The 
pronator  teres  covers  the  flexor  sublimis  digitorum  ;  the  ulnar  arteiy  passes 
behind  the  whole  muscle,  and  the  median  nerve  between  its  two  heads. 

Varieties. — The  coronoid  head  is  sometimes  absent.  In  other  cases  the  muscle 
is  prolong-ed  further  than  usual  by  a  slip  rising  from  the  intermuscular  septum 
above  the  inner  condylar  eminence  of  the  humeras.  or  from  the  supracondylar 
process  when  that  is  present.    This  peculiarity  is  sometimes  associated  with  a 
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change  in  the  direction  of  the  brachial  artery.  An  additional  head  of  origin 
from  the  biceps  or  from  the  brachialis  anticus  has  also  been  observed. 


Fig.  173.— Superficial  Muscles  op  the  Foreari!! 
AND  Hand,  seen  fkom  the  Front.    (A.  T.)  | 

3,  biceps  flexor  cubiti ;  3',  its  tendon  of  insertion  ; 
S",  its  aponeurotic  slip  ;  4,  brachialis  anticus  ;  4', 
its  inner  and  lower  portion  ;  5',  lower  part  of  the 
triceps,  seen  arising  from  behind  the  intermuscular 
septum  ;  6,  pronator  radii  teres  ;  7,  flexor  carpi 
I'adialis ;  8,  palmaris  longus,  passing  at  8''  into  the 
palmar  aponeurosis ;  9,  flexor  carpi  ulnaris ;  10, 
supinator  longus;  betAveen  10  and  3,  +,  supinator 
brevis  ;  11,  extensor  ossis  metacarpi  pollicis  ;  12, 
extensor  primi  internodii  ;  13,  lower  part  of  the  flexor 
digitorum  subliniis  ;  14,  flexor  longus  pollicis  ;  15, 
small  part  of  the  flexor  digitorum  profundus  ;  16,  pal- 
maris brevis,  lying  on  the  muscles  of  the  little  finger  ; 
17,  abductor  poUicis. 

The  Sexor  carpi  radialis  muscle  arises 
from  the  inner  condyle  by  the  common  ten- 
don, from  the  fascia  of  the  forearm,  and  from 
the  intermuscular  septa  placed  between  it 
and  the  pronator  teres  on  one  side,  the 
palmaris  longus  on  the  other,  and  the  flexor 
sublimis  posteriorly.  The  fleshy  fibres  end 
a  little  below  the  middle  of  the  forearm 
in  a  flat  tendon,  which  occupies  a  special 
compartment  in  the  outer  part  of  the 
anterior  annular  ligament  of  the  wrist,  and 
running  through  a  groove  in  the  os  ti*ape- 
zium,  to  which  it  is  bound  by  a  thin  fibrous 
sheath  lined  by  a  synovial  membrane,  is 
inserted  into  the  base  of  the  second  meta- 
carpal bone. 

liC'lations. — In  the  lo^^er  half  of  the  forearm 
the  radial  artery  is  placed  to  the  outer  side  of  the 
tendon. 

Varieties. — At  its  origin  this  muscle  has  been 
observed  connected  by  an  additional  slip  with  the 
tendon  of  the  biceps  or  semilunar  fascia,  or  with 
the  coronoid  process  of  the  ulna.  Its  insertion 
has  been  found  frequently  displaced,  as  into 
the  trapezium,  or  into  the  third  and  even  the 
fourth  metacarpal  bone  as  well  as  the  second. 


The  palmaris  longus,  the  smallest  muscle  of  this  group,  is  placed 
between  the  flexores  carpi  radialis  and  ulnaris,  resting  on  the  flexor 
sublimis  :  it  arises  from  the  inner  condyle  and  the  intermuscular  septa, 
forming  a  small  muscular  belly,  which  soon  ends  in  a  long  slender 
tendon,  inserted  into  the  palmar  fascia  near  the  middle  of  the  wrist, 
and  sometimes  sending  a  slip  to  the  short  muscles  of  the  thumb. 

Varieties. — This  is  one  of  the  most  variable  muscles  in  the  body.  It  is  wanting 
to  the  extent  of  about  ten  per  cent,  of  the  bodies  examined.  It  is  subject  to 
many  variations  of  form  ;  e.g.,  the  muscular  fibres  may  occupy  the  middle  of  the 
muscle,  which  then  commences  and  ends  by  an  elongated  tendon  j  or  the  mus- 
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cnlar  structure  may  be  placed  tovv'arcis  the  lovi^er  end,  tlie  upper  part  being- 
tendinous.  Occasionally  there  are  two  long  palniar  muscles,  one  having  the 
ordinary  shape,  while  the  other  has  one  of  the  forms  above  referred  to.  Occa- 
sionally its  origin  passes  up  to  the  triceps  muscle.  Its  insertion  below  is  also 
subject  to  great  variation.  The  most  remarkable  peculiarity  is  that  in  wliich  a 
small  muscle,  a  second  palmaris  longus,  placed  nearer  to  the  inner  border  of  the 
forearm  than  the  usual  muscle,  covers  the  ulnar  artery  for  some  space  above  the 
carpus,  and  tenninates  sometimes  in  the  annular  ligament  or  in  the  fascia,  and 
frequently  in  the  short  muscles  of  the  little  finger. 

The  Sexor  carpi  ulnaris,  the  innermost  muscle  of  the  superficial 
group,  arises  by  two  heads,  one  of  which  is  attached  tendinonslj  to  the 
inner  condylar  eminence  of  the  humerus,  the  other  to  the  inner  side  of 
the  olecranon,  and  to  the  posterior  border  of  the  ulnar  for  two-thirds  of 
its  length,  by  an  aponeurosis  which  is  inseparably  connected  with  the 
investing  aponeurosis  of  the  limb.  The  muscular  fibres  descending 
from  this  long  line  of  origin,  terminate  in  a  tendon,  which  descends 
along  the  anterior  margin  of  the  muscle,  and  is  inserted  into  the  pisi- 
form bone  :  this  tendon  is  prolonged,  by  means  of  ligamentous  struc- 
tures, to  the  fifth  metacarpal  and  unciform  bones,  as  well  as  to  the 
annular  ligament  and  muscles  of  the  little  finger. 

licJations. — Tliis  musclo  rests  on  the  flexor  profundus  digitorum.  Tlie  ulnar 
nerve  passes  down  into  the  forearm  in  the  interval  betvreen  the  two  heads,  and  is 
then  covered  by  the  muscle  ;  for  the  middle  part  of  its  course  the  ulnar  artery  is 
also  covered  hj  it,  and  in  the  lower  part  of  the  forearm,  the  nerve  and  artery, 
emerging  from  beliinct  the  muscle,  lie  on  its  radial  side.  The  posterior  ulnar 
recurrent  arterj'"  x)asses  between  its  two  heads  of  orighi. 

The  flexor  digitorum  siiblisnis  vel  perforatiis,  the  superficial 
flexor  of  the  fingers,  is  a  broad  flat  muscle  placed  behind  the  preceding 
muscles.  It  arises  from  the  inner  condyle  by  the  common  tendon,  and 
the  fibi'ous  septa  common  to  it  and  the  other  muscles  ;  from  the  internal 
lateral  ligament ;  from  the  anterior  surface  of  the  coronoid  process  at 
the  inner  side  ;  and  a  thin  flat  portion  from  the  oblique  line  and 
part  of  the  anterior  border  of  the  radius.  It  is  divided  inferiorly  into 
four  tendons,  which  pass  to  be  inserted  into  the  second  phalanx  of  each 
of  the  four  inner  digits.  These  tendons  pass  under  the  annular  liga- 
ment of  the  wrist  in  pairs,  one  in  front  of  the  other  ;  the  anterior  pair 
consisting  of  those  for  the  middle  and  ring  fingers,  the  posterior  of 
those  for  the  index  and  little  fingers.  That  for  the  little  finger  is 
smaller  than  the  others. 

In  the  palm  of  the  hand  the  tendons  diverge,  and  each,  accompanied 
by  a  tendon  of  the  flexor  profundus,  enters  a  fibrous  sheath  which  binds 
both  tendons  down  to  the  palmar  surface  of  the  phalanges.  Opposite 
the  first  phalanx  the  tendon  of  the  flexor  sublimis  divides  into  two  parts, 
which  fold  closely  round  the  tendon  of  the  deep  flexor,  and  are  reunited 
by  their  margins  behind  it  :  the  two  portions  of  the  tendon  thereafter 
separating,  pass  to  be  inserted  one  on  each  side  into  a  ridge  at  the 
middle  of  the  lateral  border  of  the  second  phalanx.  A  large  synovial 
hursa  loosely  invests  the  tendons  of  both  the  superficial  and  deep  flexors 
of  the  fingers  behind  the  annular  ligament,  extending  downwards  into 
the  palm  of  the  hand.  In  the  little  finger  it  approaches  the  synovial 
lining  of  the  sheath,  and  in  the  thumb  it  usually  communicates 
with  it. 

The  sJieaths  of  the  flexor  iendons,  by  which  thev  are  bound  down  to 
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the  fingers,  rj-e  formed  opposite  the  first  and  second  phalanges  by  strong 
tendinous  bands  of  transverse  fibres  (ligamenta  vaginalia)  attached  to 
the  rough  margins  of  the  palmar  surfaces  of  the  phalanges.  Opposite 
the  joints,  flexion  is  secured  by  the  substitution  for  those  bands  of  a 
thin  membrane,  strengthened  by  oblique  decussating  fibres.  The  tendi 
nous  sheath  has  a  synovial  lining,  which  is  simple  in  front,  but  poste- 


Fig,  174. — Bones  op  Two  Fingers,  with  the  insertions  op  the  Tendons.  ^ 

In  A,  the  tendons  of  the  flexor  muscles  are  bound  to  the  finger  by  the  fibrous  sheaths. 
In  B,  the  bands  have  been  removed,  as  well  as  the  synovial  capsules  and  vincula  acces- 
soria  ;  1,  metacarpal  bone  ;  2,  tendon  of  the  flexor  sublimis  ;  3,  tendon  of  the  flexor 
profundus  ;  *,  perforation  of  the  sublimis  by  the  profundus  tendon  ;  4,  tendon  of  the 
extensor  digitorum  communis ;  5,  one  of  the  lumbricales  muscles  ;  6,  one  of  the  inters 
osseous  muscles. 


riorly  dips  between  the  tendons.  A  few  slender  and  loose  bands 
(vincula  accessoria  tendinum)  extend  from  the  floor  of  the  sheath  to 
the  deep  surface  of  both  tendons.  Behind  each  tendon,  near  its  inser- 
tion, is  a  short  membranous  structure  (ligamentum  breve)  which  fixes 
the  tendon  to  the  front  of  the  phalanx  situated  above  that  into  which 
it  is  inserted. 

Belations. — Superiorly,  the  flexor  sublimis  is  concealed  by  tlie  other  muscles 
of  the  superficial  set,  and  is  crossed  near  its  radial  origin  by  the  radial  artery ; 
it  rests  on  the  flexor  poUicis  longus  and  flexor  profundus,  separated  from  the 
latter  by  the  median  nerve  and  the  ulnar  artery.  In  the  palm  of  the  hand,  its 
tendons  are  covered  by  the  palmar  fascia,  the  superficial  palmar  arterial  arch,  and 
the  branches  of  the  median  nerve  ;  and  they  lie  in  front  of  the  accompanying- 
tendons  of  the  flexor  profundus. 

Varieties. — The  radial  origin  of  the  flexor  sublimis  is  sometimes  wanting. 
The  body  of  the  muscle  is  occasionally  subdivided,  so  that  each  of  the  four 
tendons  has  a  distinct  muscular  belly  :  this  happens  most  frequently  with  the 
radial  and  the  little  finger  part.  The  tendon  to  the  little  finger  has  been  observed 
to  be  absent. 

In  connection  with  this  muscle  may  be  mentioned  an  additional  small  muscle, 
the  Taclio-cari)ali8,  v.^hich  has  been  seen  by  many  anatomists,  rising  from  the  outer 
border  of  the  radius  usually  above  the  pronator  quadratus,  and  very  variably 
inserted  below,  into  the  trapezium  magnum,  or  some  other  part  of  the  cai-pus  ; 
and  in  other  cases  into  one  or  other  of  the  metacarpal  bones. 

A  muscular  slip  is  frequently  given  from  this  muscle  to  the  flexor  profundus, 
or  to  the  flexor  longus  poUicis. 

The  DEEP-SEATED  MUSCLES,  on  the  anterior  surface  of  the  forearm, 
are  the  flexor  profundus,  flexor  pollicis  longus,  and  pronator  quadi'atus. 
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The  fie-xor  profundus  digitornni,  or  flexor  perforans,  a  large  and 
•  thick  muscle,  arises  from  the  hollow  at  the  inner  side  of  the  olecranon  ^ 
from  the  inner  and  anterior  surfaces  of  the  ulna  for  three-fourths  of  its 
length ;  from  the  ulnar  half  of  the  inter- 
osseous ligament  for  the  same  distance ;  Fig.  175. 
and  from  the  aponeurosis  attaching  the 
flexor  carpi  ulnaris  to  the  ulna.  It  divides 
inferiorlj  into  four  tendons,  only  one  of 
which,  that  for  the  index  finger,  is  distinct 
from  the  others  above  the  vvTist — the  rest 
being  connected  together  as  far  as  the  palm. 
In  the  palm  the  tendons,  as  they  diverge, 
give  origin  to  the  lumbricales  mniscles. 
In  front  of  the  fingers  they  are  bound  to 
the  first  and  second  phalanges  in  the 
sheath  common  to  them  with  the  per- 
forated tendons  by  the  vaginal  ligaments. 
Opposite  the  first  phalanx,  the  tendon  of 
each  fiDger  passes  through  the  opening 
formed  for  its  transmission  in  the  tendon 
of  the  flexor  sublimis,  and  is  inserted  into 
the  base  of  the  last  phalanx. 

Fig.  175. — Deep  Axteeior  Muscles  of  the 

FOKEAHJI.     (A.  T.)  J 

The  superficial  muscles  of  tlie  forearm  and  hand, 
together  with  the  lumbricales,  have  been  removed, 
and  the  place  of  the  anterior  annular  ligament  of  the 
carpus  is  marked  by  two  dotted  lines.  «,  surface  of 
the  humerus  above  the  coronoid  fossa  ;  h,  rough  sur- 
face of  the  ulna,  into  which  the  brachialis  anticus  is 
inserted  ;  c,  head  of  the  radius  covered  by  the  orbicu- 
lar ligament,  and  between  this  and  a,  the  anterior 
ligament  of  the  elbow-joint ;  + ,  the  internal  lateral 
ligament ;  d,  the  lower  end  of  the  radius  ;  e,  that  of 
the  ulna  ;  /,  the  scaphoid  and  trapezium  bones  ;  1, 
supinator  radii  brevis  ;  2,  flexor  longus  poUicis  ;  3, 
flexor  digitorum  profundus  ;  3',  its  four  tendons, 
where  they  are  about  to  pass  under  the  annular  liga- 
ment ;  4,  pronator  quadratus  on  the  lower  part  of  the 
radius ;  5,  deep  head  of  flexor  brevis  poUicis  ;  6,  ad- 
ductor pollicis  ;  7,  first  dorsal  interosseous  muscle  ; 
8,  in  the  second  space,  is  placed  between  the  first 
palmar  and  the  second  dorsal  interosseous  muscles  ; 
in  the  third  space,  between  the  third  dorsal  and  the 
second  palmar  ;  in  the  fourth  space,  between  the 
fourth  dorsal  and  the  third  palmar.  (For  the  lumbri- 
cales muscles,  see  Figs.  174  and  180.) 

Bi'lat Ions— The  upper  extremity  of  this  muscle  embraces  the  insertion  of  the 
brachialis  anticus.  On  its  surface  lie  the  median  nerve  and  the  ulnar  artery  and 
nerve.  The  external  border  is  parallel  with  the  flexor  long-us  pollicis.  from  which 
it  is  separated,  on  the  interosseous  membrane,  by  the  anterior  interosseous  vessels 
and  nerve.  The  tendons  are  covered  by  the  synovial  sacs,  which  have  been  men- 
tioned in  connection  with  the  flexor  sublimis. 

The  lumbricales  muscles  are  four  tapering  fieshv  fasciculi,  passing^ 
from  the  tendons  of  the  flexor  profundus  to  the  first  digital  phalanges. 
Each_^muscle  rises  by  fleshy  fibres  from  the  outer  or  radfal  border  of  one 
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of  the  deep  flexor  tendons,  and  in  the  case  of  the  two  inner  muscles  also 
from  the  ulnar  border  of  the  second  and  third,  and  proceeding  forwards 
to  the  radial  sides  of  the  fingers,  each  is  inserted  into  an  expansion  of 
the  extensor  tendon  on  the  dorsal  aspect  of  the  metacarpal  phalanx  ot 
the  finger. 

Varieties. — The  flexor  profundus  often  presents  varietie3  in  its  origin,  deriving- 
fibres  fi-om  the  radius  in  some  instances,  a  distinct  slip  from  the  coronoid  process 
of  the  uhiar  in  others,  and  more  rarely  from  the  inner  condyle  of  the  humerus. 
It  is  not  unfrequently  connected  with  the  flexor  sublimis,  or  with  the  flexor 
longus  poUicis.  The  distinct  slip  from  the  coronoid  process  constitutes  in  nume- 
rous cases  an  accessory  or  supplemental  muscle  wliich  joins  very  variously  one  cr 
more  of  the  perforating'  tendons. 

The  varieties  of  the  lumbricales  muscles  are  of  fi*equent  occurrence.  Their 
number  is  sometimes  diminished  to  three,  and  in  rare  instances  is  increased  to  fivo 
or  six.  The  desimation  of  one  or  two  of  them  is  often  changed,  and  one  finger 
(m.ost  frequently  the  third  or  foui'th)  has  sometimes  two  inserted  into  it.  Lastly, 
one  muscle  may  be  inserted  into  two  fingers.  The  fourth  has  been  observed  to 
take  the  place  of  the  fourth  perforating  tendon  of  the  flexor  profundus. 

The  ii832or  longiis  pollicis  muscle,  placed  side  by  side  with  the  flexor 
profundus  digitorum,  arises  from  the  anterior  grooved  surface  of  the 
radius  from  the  oblique  line  to  the  edge  of  the  pronator  quadratus  ; 
it  arises  also  from  the  adjacent  part  of  the  interosseous  ligament,  and 
sometimes  by  a  rounded  fleshy  and  tendinous  slip,  distinct  from  the  rest 
of  the  muscle,  from  the  inner  part  of  the  coronoid  process.  The  muscle 
ends  in  a  tendon  which  passes  behind  the  annular  ligament  of  the  wrist 
close  to  the  trapezium,  turns  outwards  between  the  two  heads  of  the 
flexor  brevis  and  between  the  sesamoid  bones,  and,  entering  a  canal 
similar  to  those  of  the  other  flexor  tendons,  is  finally  inserted  into  the 
base  of  the  second  phalanx  of  tlie  thumb 

Varieties. — A  very  common  variety  in  this  muscle  (in  two-fifths  of  subjects 
dissected  by  I^Iacalister)  is  the  existence  of  a  second  or  accessory  tendon  for  the 
thumb  :  this  may  arise  from  the  flexor  sublimis,  the  coronoid  process,  or  some- 
times as  far  up  as  the  internal  condyle.  The  flexor  longus  pollicis  is  also  some- 
times connected  by  a  slip  v/ith  the  flexor  sublimis  or  profundus,  or  the  pronator 
teres.    A  tendon  of  insertion  into  the  index  finger  has  also  been  observed. 

The  pronator  quadratus,  placed  close  to  the  bones  behind  the  last 
two  muscles,  arises  from  the  anterior  and  inner  surfaces  of  the  ulnar 
for  about  two  inches  above  its  carpal  extremity ;  its  fibres  cross  the 
lower  part  of  the  forearm,  some  transversely  "and  others  obliquely, 
and  they  are  inserted  for  an  equal  distance  into  the  fore  nart  of  the 
radius. 

Varieties. — The  pronator  quadratus  is  subject  to  varieties,  chiefly  as  follows  : — 
1,  It  may  be  entirely  absent,  but  this  is  rare ;  2,  it  is  subdivided  into  two  layers, 
or  occasionally  into  three ;  3,  it  extends  farther  upwards  on  the  bones  of  the 
forearm  than  usual  ;  4,  it  is  prolonged  downwards  on  the  carpus,  in  some  cases 
as  a  radio-carpal,  and  in  others  as  an  ulno-carpal  muscle  (Macalister,  Journ.  of 
Anat.,  vol.  v.,  W.  Grliber,  loc.  cit.). 

Nerves. — The  muscles  of  the  pronator  and  flexor  group  receive  their  nerves 
in  great  part  from  the  median  ;  only  one  muscle  being  wholly  supplied  from  the 
ulnar  nerve.  The  branches  from  the  median  are  distributed  to  the  muscles  in 
two  groups,  one  to  the  superficial  and  another  to  the  deep  set.  From  these  the 
anterior  interosseous  is  a  distinct  branch,  which  accompanies  the  anterior  inter- 
osseous vessels  in  front  of  the  interosseous  ligament,  and  ends  in  the  pronator 
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qnadratus,  Onlr  one  half  of  the  flexor  profmidns  digitoiiim  is  supplied  with 
nerves  from  the"  raedian.  the  other  half,  together  ^ith  the  -whole  of  the  flexor 
carpi  ulnaiis  receiyes  twigs  from  the  ulnar  nerve. 


SUPINATOR  AXD  EXTEXSOE  ilUSCLES. 


The  muscles  of  this  gronp  are,  like  those  of  the  front  of  the  for 
divided  into  a  superficial  and  a  deep  layer. 

The  SUPERFICIAL  MUSCLES  are  sis  in  num- 
ber, yiz.,  the  supinator  longus,  the  exten- 
sores  carpi  radiales  longior  and  brevior, 
the  extensor  communis  digit  orum,  extensor 
minimi  digiti,  and  extensor  carpi  ulnaris. 

The  supinator  radii  longus  muscle 
arises  from  the  upper  two-thirds  of  the  ex- 
ternal ridge  of  the  humerus,  and  the  ex- 
ternal inter-muscular  septum.  Its  fibres 
form  a  thin  fleshy  mass  which  descends 
upon  the  anterior  and  outer  border  of  the 
forearm,  about  the  middle  of  which  they 
end  in  a  flat  tendon,  which  is  inserted 
into  the  external  border  of  the  radius,  near 
the  base  of  the  styloid  process. 


earm, 
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Fig.  176. — Superficial  ^^-Iuscles  of  the  Foeeae:ii 
AKD  Hand,  seen  feo^i  behind.    (A.  T.)  I 

d,  olecranon ;  c,  external  condylar  eminence ;  /, 
lower  end  of  the  ulnar  ;  8,  main  tendon  of  the  triceps 
extensor  cubiti ;  8",  its  inner  head  ;  9,  anconeus;  10, 
part  of  brachialis  anticiis  ;  11,  supinator  longus  ;  12, 

extensor  carpi  radialis  longior;    13,  brevior; 

14,  extensor  communis  digitorum  ;  15,  extensor  carpi 
ulnaris  ;  15',  its  inserxion  into  the  fifth  metacarpal 
bone  ;  +,  between  14  and  15,  extensor  minimi 
digiti  ;  16,  origin  of  the  flexor  carpi  ulnaris  by  an 
aponeurosis  from  the  back  of  the  idna  ;  17,  extensor 
ossis  metacarpi  poliicis  :  17',  its  insertion  into  the 
first  metacarpal  bone  ;  18,  extensor  primi  internodii 
poliicis  ;  18',  its  insertion  into  the  first  phalanx  ;  + 
and  t,  posterior  annular  hgament  of  the  carpus  or 
retinaculum  of  the  extensor  tendons  ;  at  t,  the  ten- 
dons 'of  the  long  and  short  radial  extensors  ;  at  + , 
the  tendon  of  the  extensor  minimi  digiti ;  19,  tendon 
of  the  extensor  secundi  internodii  ;  '20,  is  placed  on 
the  proximal  end  of  the  second  metacarpal  bone,  close 
to  the  insertion  of  the  radial  extensors  of  the  carpus  : 
in  the  hand,  the  dorsal  interossei  muscles  are  sho^su, 
and  on  the  middle  finger  the  insertion  of  the  exten- 
sor tendoDs. 


Itelat'wnfi. — This  muscle  is  covered  only  by 
skin  and  fascia,  except  at  its  insertion,  ■u'iiere 
two  of  the  extensor  tendons  of  the  thumb  lie 
superficial  to  it.  Above,  the  brachialis  anticus  is 

in  contact  with  its  inner  surface  and  the  radial  extensors  of  the  carpus  are 
beneath  it.  It  forms  the  outer  boundary  of  the  tiiangular  space  at  the  bend  of  the 
elbow,  and  in  the  forearm  it  rests  upon  the  supinator  brevis,  flexor  sublimit 
digitorum,  pronator  teres,  radial  artery,  musculo-spiral  and  radial  nen-es. 

Varieties. — These  are  neither  great  nor  numerous  in  this  muscle.    One  of  the 
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commonest  is  the  division  of  the  tendon  or  lower  part  of  the  muscle  into  two 
or  sometimes  three  slips,  which  are  inserted  either  together  or  at  some  distance 
from  each  other.  The  supinator  longus  may  also  be  connected  to  some  of  the 
neighbom-ing  muscles,  especially  at  its  origin. 

The  extensor  carpi  radialis  longior  muscle  arises  from  the  lower 
part  of  the  external  condylar  ridge  of  the  humerus,  and  from  the  inter- 
muscular septum.  Its  muscular  belly  ends  at  the  meeting  of  the  upper 
and  middle  thirds  of  the  forearm  in  a  flat  tendon,  which  passes,  con- 
jointly with  that  of  the  following  muscle,  over  the  lower  end  of  the 
radius  in  the  outermost  of  the  two  broad  grooves  on  the  posterior 
surface  of  that  bone,  and  is  inserted  into  the  base  of  the  second 
metacarpal  bone.  A  small  bursa  lies  beneath  the  tendon  at  its  insertion. 

The  extensor  carpi  radialis  brevior  muscle  arises  from  the  outer 
condylar  eminence  of  the  humerus  by  a  tendon  common  to  it  and 
the  other  extensor  muscles,  from  the  intervening  fibrous  septa,  from  a 
superficial  tendinous  expansion,  and  from  the  external  lateral  ligament 
of  the  elbow- joint.  Its  muscular  belly  ends  in  a  flat  tendon,  which 
descends  with  that  of  the  extensor  longior,  passes  through  the  same 
groove  of  the  radius  vv'ith  it,  and  is  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  middle  finger.  A  bursa  is  placed  between  this 
muscle  and  the  supinator  brevis,  and  a  smaller  one  between  the  tendon 
and  the  metacarpal  bone. 

Relations. — Of  the  two  foregoing  muscles  the  extensor  longus  is  the  most 
superficial.  The  extensor  brevis  covers  the  supinator  brevis  and  the  insertion  of 
the  j)ronator  radii  teres.  The  tendons  of  these  muscles  and  that  of  the  supinator 
longus  are  crossed  obliquely  by  the  extensors  of  the  metacarpal  bone  and  first 
phalanx  of  the  thumb. 

Varieties. — The  two  foregoing  muscles  are  subject  to  a  similar  variation  in 
being,  one  or  other  of  them,  split  up  into  two  or  sometimes  three  tendons  pre- 
vious to  insertion  ;  the  tendons  of  either  muscle  being  inserted  into  both  the 
second  and  third  metacarpal  bones  :  occasionally  a  slip  passes  also  to  the  fourth 
metacarpal  bone. 

An  additional  muscle,  called  extensor  carpi  radialis  accessorins  by  Mr.  Wood,  is 
of  frequent  occurrence,  rising  from  the  radius  below  the  extensor  carpi  radialis 
longior,  and  running  through  the  same  groove  behind  the  radius  at  the  wrist,  it 
is  inserted  most  frequently  into  the  metacari^al  bone  of  the  thumb,  but  sometimes 
into  the  abductor  j)ollicis,  first  dorsal  interosseous  muscle  or  other  part. 

The  extensor  ccnimnnis  digitornm  muscle,  placed  between  the 
extensor  carpi  radialis  brcvior  and  the  extensor  minimi  digiti,  arises  from 
the  outer  condylar  eminence  by  a  tendon  common  to  it  and  the  other 
superficial  extensor  muscles,  also  from  the  fascia  of  the  forearm,  and  the 
septa  between  it  and  the  adjoining  muscles.  Somewhat  below  the  middle 
of  the  forearm  the  muscular  part  ends  in  four  tendons,  which  pass  between 
the  posterior  annular  ligament  of  the  wrist  and  the  innermost  broad 
groove  on  the  back  of  the  radius,  and  diverge  as  they  proceed  along 
the  carpus  and  metacarpus  to  reach  the  fingers.  Here  each  is  increased 
by  tendinous  fibres  derived  from  the  lumbricales  and  interosseous 
muscles  forming  a  fibrous  expansion,  which  covers  the  back  of  the  first 
and  second  digi'tal  phalanges,  and  terminates  upon  the  third  phalanx. 
It  is  attached  to  the  second  and  third  phalanges  in  the  following 
manner.  Opposite  the  first  bone  the  tendon  divides  into  three -fasci- 
culi ;  the  central  one  is  much  thinner  than  the  others,  and  is  inserted 
into  the  base  of  the  second  phalanx  ;  the  two  lateral-  parts,  continuing 
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onwards,  are  joined  together  towards  tlie  middle  or  fore  part  of  the  second 
phalanx,  and,  having  passed  beyond  this,  are  inserted  into  the  last  pha- 
lanx. On  the  index  and  little  fingers  the  tendons  are  joined  before  their 
division,  by  the  special  extensor  tendons  of  those  digits. 


Fig.  17". — Deep  Posterior  ]\ruscLES  of  the  ^^S-  1' 

FoREARil.     (A.  T.)  I 

a,  posterior  surface  of  the  humerus  ;  h,  ole- 
cranon ;  c,  radius  ;  d,  lower  part  of  the  ulnar, 
grooved  for  the  tendon  of  the  extensor  carpi  ulnaris  ; 
€,  base  of  the  second  metacarpal  bone  ;  1,  anconeus  ; 
2,  flexor  digitorum  profundus,  exposed  by  the  re- 
moval of  the  aponeurotic  tendon  of  3,  the  flexor 
carpi  ulnaris  ;  -r ,  supinator  brevis  ;  4,  extensor 
carpi  radialis  brevior,  and  5,  the  cut  tendon  of  the 
extensor  carpi  radialis  longior  ;  e,  their  insertion 
into  the  second  and  third  metacarpal  bones  ;  6, 
extensor  ossis  metacarpi  pollicis  ;  6',  its  insertion 
into  the  first  metacarpal  bone  ;  7,  extensor  primi 
internodii  pollicis  ;  7',  its  insertion  into  tl)e  base  of 
the  first  phalanx  ;  8,  extensor  secundi  internodii 
poUicis  ;  8',  its  insertion  into  the  base  of  the  last 
phalanx  ;  9,  extensor  indicis  ;  9',  its  junction  with 
the  tendon  of  the  common  extensor,  which  is  cut 
short  :  in  the  metacarpal  spaces  the  four  dorsal 
interossei  muscles  are  represented,  the  tendons  of 
the  common  extensor  ha^•ing  been  removed  ;  and  at 
10,  the  insertion  of  the  second  and  third  dorsal 
interossei,  by  a  triangular  expansion,  into  the  tendon 
of  the  extensor  communis,  as  well  as  the  mode  of 
insertion  of  that  tendon  into  the  middle  and  last 
phalanges,  are  shown. 

On  the  back  of  the  hand  the  tendon  of 
the  ring-finger  gives  off  two  processes, 
one  on  each  side,  the  lateral  vincula, 
which  pass  obliquely  downwards  to  join 
the  tendons  of  the  middle  and  little 
fingers  :  in  consequence  of  this  arrange- 
ment it  follows  that,  if  those  two  fingers 
be  flexed,  the  tendon  of  the  ring-finger 
is  held  downwards,  and  it  becomes  impos- 
sible to  extend  that  finger  by  the  action 
of  the  muscle.  The  tendon  of  the  index- 
finger  is  only  miited  to  that  of  the 
middle  finger  by  a  loose  transverse,  semi- 
transparent  band  of  fibres,  and  is  free  in 
its  action.  A  synovial  membrane  invests 
the  tendons  of  this  muscle  as  they  pass 
under  the  annular  ligament. 

Varieties. — The  varieties  of  the  extensor  communis  cligitoimn  resolve  them- 
selves chiefly  into  the  follo^ving,  viz.,  1st,  the  occasional  deficiency  of  one  or 
more  of  the  tendons  of  insertion,  and,  2nd,  more  fi-equently  an  increase  in  their 
number.  This  last  goes  in  some  instances  to  the  extent  of  doubling  the  tendon 
to  each  of  the  fingers,  and  even  to  tripling  it  to  one  or  two  of  them.  More 
frequently,  however,  the  increase  of  number  of  the  tendons  is  limited  to  the 
index  or  little  finger  alone.  The  muscular  substance  is  also  liable  to  be  divided 
more  deeply  than  usual  into  distinct  portions  for  a  part  or  the  whole  of  its  len<rth. 
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The  extensor  minimi  digiti  is  a  slender  muscle  which  is  placed 
"between  the  extensor  communis  digitorum  and  the  extensor  carpi 
nlnaris,  and  arises  by  means  of  a  thin  tendon  in  common  with  the  ex- 
tensor communis.  The  tendon  in  which  it  ends  occupies  a  groove 
between  the  radius  and  ulna,  passing  through  a  special  compartment 
in  the  annular  ligament,  and  joins  the  fourth  digital  tendon  of  the 
common  extensor. 

Varieties. — This  muscle,  like  that  preceding,  and  the  same  occnrs  in  the  indi- 
cator muscle  afterwards  described,  is  subject  to  an  increase  in  the  number  of  its 
tendons  of  insertion,  and  in  a  large  proportion  of  the  cases  the  additional 
tendon  is  inserted  into  the  ring-finger.  The  entire  absence  of  the  muscle  has 
also  been  observed.  In  the  case  of  the  indicator,  the  additional  tendon  is  most 
frequently  inserted  into  the  middle  finger,  constituting  the  extensor  medii,  which 
is  sometimes  separate  in  the  whole  length  of  the  muscle. 

The  extensor  carpi  nlnaris,  the  most  internal  of  the  m^uscies 
descending  on  the  back  of  the  forearm,  arises  from  the  external  con- 
dylar eminence  of  the  humerus  by  the  common  tendon  and  prolongation 
of  that  structure  ;  from  the  posterior  border  of  the  ulna,  below  the 
anconeus,  for  about  the  middle  third  ;  and  from  the  fascia  of  the  fore- 
arm. The  muscular  fibres  derived  from  these  sources  incline  somewhat 
inwards,  and  end  in  a  tendon,  Avhich  runs  through  a  special  groove  in 
the  carpal  end  of  the  ulna  and  a  separate  sheath  in  the  annular  ligament, 
and  is  inserted  into  the  base  of  the  metacarpal  bone  of  the  little  finger 
on  its  posterior  aspect. 

Varieties. — This  muscle  is  frequently  connected  with  the  short  abductor  minimi 
digiti.  It  also  sometimes  sends  a  prolongation  to  the  extensor  tendons  on  the 
back  of  the  little  finger,  which  has  been  named  ulnaris  quinti. 

The  DEEP-SEATED  MUSCLES  on  the  back  of  the  forearm  are  five  in 
number,  the  supinator  brevis,  the  three  extensors  of  the  thumb,  and  the 
extensor  of  the  index-finger. 

The  supinator  radii  brevis  muscle  arises  from  the  external  lateral 
ligament  of  the  elbow-joint,  and  from  the  annular  ligament  of  the  radius  ; 
also  from  a  rough  depression  below  the  sigmoid  cavity  of  the  nlna,  and 
from  the  outer  border  of  that  bone  for  two  inches.  The  fibres  of  the 
muscle,  derived  from  these  points  of  attachment,  as  well  as  from  a 
tendinous  expansion  on  the  surface,  pass  obliquely  round  the  upper 
part  of  the  radius,  covering  it  closely  except  at  the  inner  side,  and  are 
inserted  into  that  bone  for  rather  more  than  a  third  of  its  length, 
passing  down  to  the  upper  margin  of  the  insertion  of  the  pronator 
teres.    It  is  pierced  by  the  posterior  interosseous  nerve. 

Varieties. — Tliis  muscle  is  subject  to  more  or  less  division  at  the  place  of 
passage  of  the  posterior  interosseous  nerve,  and'  occasionally  the  insertion  of  an 
accessory  slip  takes  place  into  the  biceps  tendon  or  tuberosity  of  the  radius.  A 
set  of  short  fibres  passing  round  the  upper  part  of  the  radius  has  received  the 
name  of  tensor  ligamenti  orbicularis  anterior  (W.  Griiber,  Cruveilhier). 

The  extensor  ossis  metacarpi  pollicis  muscle  (abductor  longus 
pollicis, — Alb.)  arises  from  an  elongated  depression  on  the  radial  side 
of  the  posterior  surface  of  the  ulna  below  the  origin  of  the  supinatoi 
brevis,  from  a  similar  extent  of  surface  of  the  radius  below  the  insertion 
of  the  same  muscle,  and  from  the  interosseous  membrane  between. 
Thence  descending  obliquely  outwards,  it  ends  in  a  tendon,  which 
passes,  in  company  with  the  extensor  primi  internodii  pollicis,  through 
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the  groove  on  the  outer  border  of  the  lower  extremity  of  the  radius, 
and  is  inserted  in  the  base  of  the  metacarpal  bone  of  the  thumb. 

BeJatlons. — The  upper  pai't  of  tliis  muscle  is  concealed  by  tlie  commoii 
extensor,  but  it  becomes  superScial  beneath,  and  together  Tsith  the  nest  muscle 
crosses  the  tendons  of  the  radial  extensors  of  the  carpus,  conceals  the  insertion, 
of  the  supinator  longus,  and,  beneath  the  extremity  of  the  radius,  crosses  the 
radial  artery. 

The  extensor  prinii  intsrnodii  pollicis  muscle  lies  close  to  the 
lower  border  of  the  extensor  ossis  metacarpi,  and  is  much  smaller  than 
that  muscle  ;  it  arises  from  the  interosseous  ligament  and  tlie  radius  near 
the  middle  of  the  forearm  ;  its  tendon  accompanies  that-  of  the  extensor 
ossis  metacarpi  through  the  same  compartment  of  the  annular  liga- 
men  ,  and  passes  on  to  be  inserted  into  the  proximal  end  of  the  first 
phalanx. 

The  e:^eiisor  secundi  internodii  pcllicis  muscle,  much  larger  than 
the  extensor  primi  internodii,  which  it  overlaps,  arises  immediately  below 
the  extensor  ossis  metacarpi  from  the  shaft  of  the  ulna  for  two  or  three 
inche   and  from  the  interosseous  ligament  at  its  lower  end  for  about 


Fig.  178.— Superficial  Mus- 
cles AND  Texdons  on  the 
Back  op  the  Wrist  and 
Hand  (after  Bourgery).  ^ 

The  posterior  annular  liga- 
ment of  the  wrist  is  represented. 
1,  extensor  ossis  metacarpi  pol- 
licis ;  1',  its  insertion  ;  2,  ex- 
tensor primi  internodii  pollicis  ; 
2',  its  insertion  ;  3,  3',  tendon 
of  the  extensor  secnndi  mter- 
nodii  pollicis  ;  4,  extensor  com- 
munis digitonnn  ;  4',  tendon  to 
the  middle  finger,  receiving  the 
insertion  of  the  second  and  third 
dorsal  interossei ;  4",  division  of 
the  tendon  into  three  portions, 
of  which  the  median  is  inserted 
into  the  second  phalanx,  the  two 
lateral  passing  on  to  be  inserted 
into  the  terminal  phalanx  ;  the 
union  of  the  tendons  of  the 
third,  fourth,  and  fifth  fingers 
is  shown  ;  5,  extensor  minimi 
digiti ;  5',  its  junction  with  the 
slip  of  the  common  extensor  ; 
6,  placed  on  the  lower  end  of 
the  ulna,  points  to  the  extensor 
carpi  ulnaris ;  C,  insertion  of 
this  muscle  into  the  base  of  the 
fifth  metacarpal  bone  ;  7,  part 
of  the  flexor  carpi  ulnaris  ;  S, 
placed  on  the  os  magnum,  points 
to  the  insertion  of  the  extensor 
carpi  radialis  brevior  ;  8',  placed 

on  the  base  of  the  second  metacarj^al  bone,  points  to  the  insertion  of  the  extensor  carpi 
radialis  longior  ;  9,  tendon  of  the  extensor  indicis  ;  10,  small  part  of  the  adductor 
pollicis,  and  deep  head  of  the  flexor  brevis  pollicis;  11,  first  dorsal  interosseous  or 
abductor  indicis  :  in  the  other  three  interosseous  spaces  are  seen  in  succession,  from  the 
radial  side  inwards,  the  insertion  of  the  first  palmar,  second  dorsal,  third  dorsal,  second 
palmar,  fourth  dorsal,  and  third  palmar  interossei  muscles  ;  12,  abductor  minimi  di^dti. 
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an  incli.  Its  fibres  end  in  a  tendon,  Avhicli  occupies  the  narrow  oblique 
groove  in  the  middle  of  the  posterior  surface  of  the  carpal  end  of  the 
radius,  and  is  bound  down  in  a  separate  compartment  of  the  annular  liga- 
ment ;  it  is  inserted  into  the  base  of  the  terminal  phalanx  of  the  thumb. 

Relations. — The  groove  which  lodges  the  radial  extensors  of  the  carpus  inter- 
venes between  those  which  lodge  the  tendon  of  this  muscle  an(J  the  tendons  of 
the  other  extensors  of  the  thumb. 

Varieties. — The  extensor  muscles  of  the  thumb  are  subject  to  considerable 
variations,  and  if  all  the  three  muscles  be  included  they  seem  to  occur  as  often 
as  in  one  out  of  every  six  subjects  dissected.  The  most  common  occur  in  the 
extensor  ossis  metacarpi,  and  consist  in  more  or  less  cleavage  of  the  muscle  or  its 
tendon  into  separate  parts.  The  insertion  of  the  distinct  tendons  takes  place 
either  doubly  into  the  first  metacarpal  bone,  or  in  part  into  the  trapezium,  or 
into  the  abductor  or  opponens  poUicis  muscles.  The  extensor  primi  internodii  is 
sometimes  absent,  being,  as  it  were,  fused  Vvdth  the  extensor  ossis  metacarpi,  in 
other  cases  it  is  more  or  less  united  with  the  extensor  secundi  internodii  pollicis. 
A  frequent  variety,  representing  a  muscle  normally  existing  in  the  dog  and  many 
carnivora,  is  formed  by  the  interposition  of  an  additional  extensor  between  the 
indicator  and  the  extensor  secundi  internodii  pollicis,  with  a  double  tendon  and 
insertion  into  both  fingers. 

The  extensor  iiidicis  or  indicator  muscle  arises  from  the  lower  end 
of  the  posterior  surface  of  the  ulna  for  three  or  four  inches.  The 
tendon  passes  with  the  common  extensor  through  a  compartment  of  the 
annular  ligament,  comes  in  contact  with  the  tendon  from  that  muscle 
destined  for  the  index-finger,  and  unites  with  it  to  form  the  expansion 
already  described. 

Fig.  179.  Fig.  179. — Transverse  Section  of  the  Righi 

Hand  between  the  Carpus  and  Meta- 
carpus.   (A.  T.)  i 

a,  h,  c,  d,  e,  articular  surfaces  of  the  trape- 
zium, trapezoid,  and  unciform  bones  ;  a',  palmar 
ridge  of  tlie  trapezium  ;  e',  unciform  j^rocess  ; 
between  a'  and  e,  the  cut  edge  of  the  annular 
ligament,  a  process  tow^ards  the  trapezium  at 
11,  by  which  the  tendon  of  the  flexor  carpi 
radialis  is  eaclosed  in  the  groove  of  the  trape- 
zium ;  1,  tendon  of  the  extensor  ossis  metacarpi 
polUcis  ;  2,  extensor  primi  internodii ;  3,  ex- 
tensor secundi  internodii ;  4,  extensor  indicis  ; 
5  and  6,  long  and  short  radial  extensors  of  the  carpus  ;  7,  the  four  divisions  of  the  tendon 
of  the  common  extensor  of  the  fingers  ;  8,  extensor  minimi  digiti  ;  9,  extensor  carpi 
ulnaris  ;  10,  flexor  carpi  radialis  ;  11,  flexor  longus  pollicis  ;  12,  the  first  on  the  ulnar 
.side  of  the  tendons  of  the  flexor  sublimis  digitorum  ;  13,  the  same  of  the  flexor  pro- 
fundus ;  14,  the  median  nerve  ;  15,  the  palmar  aponeurosis  stretched  across  the  annular 
ligament ;  IG,  palmaris  brevis  ;  17,  muscles  of  the  ball  of  the  thumb  ;  18,  muscles  of 
the  little  finger. 

Varieties. — A  short  additional  extensor  of  one  or  more  of  the  fingers  has  been 
observed  as  an  occasional  variety  by  various  anatomists  since  Albinus,  and  vvdio 
named  it  extensor  brevis  in  the  case  of  the  index-finger  with  which  it  is  most 
frequently  connected.  But  it  appears  from  later  observations  to  vary  consider- 
ably both  in  its  origin,  which  may  be  from  the  radius  or  from  a  carpal  or  meta- 
carpal bone,  and  in  its  insertion  which  may  be  into  only  one  or  into  two  or 
more  of  the  fingers  ;  thus  forming  an  extensor  brevis  digitorum. 

Nerves. — The  anconeus  supinator  longus  and  extensor  cai-pi  radialis  longior 
receive  branches  dii-ectly  from  the  musculo -spiral  nerve  ;  the  short  radial  extensor, 
the  ulnar  extensor  of  the  carpus,  and  the  common  extensor  of  the  fingers,  with 
that  of  the  little  finger,  are  supplied  from  the  radial  division,  while  the  supinator 
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brevis  and  the  four  deeper  extensor  muscles  receive  branches  from  the  interosseous 
nerve. 


MUSCLES   OF   TH3  HAND. 


•Besides  the  tendons  of  the  long  muscles  and  the  lunibricales  already 
described,  there  are  placed  in  the  hand  one  snperficial  mnscle  called 
palmaris  brevis,  the  short  muscles 

of  the  thumb  and  little  finger,  and  Fig.  ISO. 

the  interossei  muscles. 


Fig.  180. — Muscles  axd  Te>'dons  of  the 
Paljiar  Aspect  of  the  Hand.  ^ 

Portions  of  the  tendons  of  the  snperficial 
flexor  have  been  cut  away  to  show  those  of 
the  deep  flexor  and  the  lunibricales.  1,  ten- 
don of  the  flexor  carpi  radialis,  cut  short  ;  2, 
tendon  of  the  flexor  carpi  ulnaris,  inserted 
into  the  pisiform  bone  ;  3,  anterior  annular 
ligament  of  the  carpus  ;  4,  abductor  jjollicis  ; 
5,  opponens  jjollicis  ;  6,  6,  flexor  brevis  ;  7, 
adductor  poUicis  ;  8,  abductor  minimi  digiti  ; 
9,  flexor  brevis  minimi  digiti  ;  10,  lum- 
bricales,  passing  to  their  insertion  on  the 
radial  side  of  the  four  fingers. 

The  palmaris  "brevis  is  a  thin  flat 
subcutaneous  muscle,  which  arises 
from  the  inner  margin  of  the  palmar 
fascia  and  annular  ligament  ;  its 
fibres  proceed  transversely  inwards, 
and  are  inserted  into  the  skin  along 
the  inner  border  of  the  palm. 

Belatlon.s. — The  palmaris  brevis  crosses 
the  muscles  of  the  little  fing-er  and  covers 
the  ulnar  artery  and  nerve.  It  is  subject 
to  considerable  variation  in  its  breadth 
r>,nd  thickness,  consisting  sometimes  of 
only  a  few  scattered  fibres. 

Fig.  131. — Deep  TilrscLES  of  the  Palm  o? 

THE  HaXD.  i 

The  abductor  pollicis  and  abductor  minimi 
digiti,  together  with  the  anterior  annular 
ligament  and  the  long  flexor  tendons  in  the 
palm  have  been  removed ;  in  the  fore-finger 
the  tendons  of  both  the  superficial  and  deep 
flexors  remain ;  in  the  other  fingers  the  ten- 
dons of  the  superficial  flexor  have  been 
removed.  1,  pronator  quadratus  muscle  ; 
2,  opponens  pollicis  ;  3,  flexor  brevis  pollicis  ; 
4,  adductor  pollicis;  5,  opponens  minimi 
digiti ;  6,  unciform  bone ;  7,  8,  interosseous 
muscles. 


Fig.  181. 


Muscles  of  the  Tnmm— The  flesh v  mass  which  forms  the  thenar 
eminence,  or  baU  of  the  thumb,  consists  of  four  muscles. 

The  abductor  pollicis  muscle  (abductor  brevis  polKcis, — Alb.),  super- 
ncial  and  flat,  arises  from  the  annular  ligament  and  from  the  ridc?e  of 
the  OS  trapezium,  and  proceeding  outwards  and  forwards,  is  inserted 
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by  a  tendon  into  the  radial  border  of  the  first  phalanx  of  the  thumb 
at  its  base. 

The  opponexis  pollicis  muscle,  placed  behind  the  abductor,  arises 
from  the  annular  ligament  and  from  the  os  trapezium  and  its  ridge, 
and  is  inserted  into  the  whole  length  of  the  metacarpal  bone  of  the 
thumb  at  the  radial  border. 

The  flexor  "brevis  pollicis  muscle  arises  by  two  heads,  a  superficial 
and  a  deep.  The  superficial  head  is  attached  to  the  outer  two-thirds  of 
the  annular  ligament  and  to  the  trapezium  :  the  deep  head  is  attached 
to  the  OS  trapezoides  and  os  magnum,  to  the  sheath  of  the  flexor  carpi 
radialis,  and  to  the  sheath  of  the  flexor  carpi  radialis,  and  to  the  bases  of 
the  second  and  third  metacarpal  bones.  From  the  superficial  and  deep 
heads  of  origin  two  strong  masses  of  fibres  proceed,  which,  becoming 
tendinous,  are  inserted  into  the  sides  of  the  base  of  the  first  phalanx  of 
the  thumb  ;  the  outer  head  is  also  joined  by  a  considerable  fasciculus 
from  the  deeper  origin  ;  the  inner  head  is  inserted  conjointly  with  the 
adductor  pollicis.  In  each  of  the  tendons  of  insertion  a  sesamoid  bone 
is  developed,  which  plays  over  the  grooved  surface  of  the  first  meta- 
carpal bone.  The  tendon  of  the  long  flexor  lies  between  the  heads  of 
origin,  and  grooves  the  surface  of  the  muscle  as  it  passes  between  the 
tendons  of  insertion. 

The  adductor  pollicis  muscle  arises  from  the  middle  two-thirds  of 
the  palmar  surface  of  the  third  metacarpal  bone,  and  is  inserted  into 
the  base  of  the  first  phalanx  of  the  thumb  along  with  the  inner  tendon 
of  the  short  flexor. 

Muscles  of  the  little  fixge-r. — The  fleshy  mass  at  the  inner 
border  of  the  hand  {hypotJienar  eminence)  consists  of  three  muscles 
passing  to  the  little  finger. 

The  abductor  minimi  digiti  muscle  arises  by  tendinous  fibres  from 
the  pisiform  bone  and  the  inserted  tendon  of  tlie  flexor  cai'pi  uhiaris, 
and  is  inserted  into  the  base  of  the  first  phalanx  of  the  little  finger 
on  the  ulnar  border. 

The  flexor  "brevis  minimi  digiti,  sepai'ated  at  its  origin  from  the  ab- 
ductor muscle  by  a  small  interval  through  which  pass  the  deep  palmar 
branch  of  the  ulnar  nerve  and  the  communicating  branch  of  the  ulnar 
artery,  arises  from  the  front  of  the  annular  ligament,  and  from  a  tip  of 
the  hooked  process  of  the  unciform  bone,  and  is  inserted  into  the  base 
of  the  first  phalanx  of  the  little  finger,  in  connection  with  tlie  preceding 
muscle.  This  muscle  is  sometimes  absent,  or  becomes  incorporated  with 
the  abductor. 

The  opponeiis  minimi  digiti  muscle  arises  from  the  annular  ligament 
and  the  unciform  process,  and  is  inserted  into  the  ulnar  border  of  the 
filth  metacarpal  bone  in  all  its  length. 

The  INTEROSSEOUS  MUSCLES  occupy  the  intervals  between  the  meta- 
carpal bones.  They  are  seven  in  number,  all  of  them  more  or  less 
visible  from  the  palmar  aspect,  and  they  are  divided  into  two  sets,  viz., 
those  which  are  best  seen  on  the  dorsal  aspect  of  the  metacarpus,  and 
those  which  are  seen  only  in  the  palm.  Their  disposition  is  most  easily 
understood  by  reference  to  their  action. 

The  dorsal  iri.terossei  muscles  withdraw  the  fingers  from  the  middle 
line  of  the  hand  ;  they  are  four  in  number,  each  occupying  one  of  the 
spaces  between  the  rnetacarpal  bones,  and  are  numbered  from  with- 
out inwards.    Each  muscle  arises  from  both  the  metacarpal  bones 
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between  wliich  it  is  placed,  but  most  extensively  from  that  support- 
ing the  finger  upon  which  it  acts,  and  the  fibres  converge  pennately 


Fig.  1S2.  Fig.  153. 


Fig.  1S2.— The  Right  Hand  feo^i  behind,  showixg  the  Doesal  interosseous 
Muscles,  f 

Tlie  tendons  of  tlie  extensor  nmscles  have  been  removed  as  far  as  the  distal  ends 
of  the  metacarpal  bones.  1,  2,  3,  and  4,  the  dorsal  interossei  muscles,  in  order  from  the 
radial  side  inwards  ;  their  expanded  insei-tion  in  connection  vdth  the  extensor  tendons,  is 
shown  upon  the  first  phalanges. 

Fig.  1S3. — The  HicxHT  Hand  fro:*!  before,  showing  the  Palmar  Interossei 

Muscles.  3 

1,  2,  3,  refer  to  the  first,  second,  and  third  palmar  interosseous  muscles. 

to  a  common  tendon  in  the  middle.  Each  terminates  in  a  tendon, 
which  is  inserted  partly  into  the  base  of  the  first  phalanx,  and  partly  into 
the  tendon  of  the  common  extensor  muscle  on  the  dorsum  of  the  same 
part  of  the  finger.  Two  dorsal  interossei  are  inserted  into  the  middle 
finger  and  draw  it  to  either  side  ;  of  the  remaining  muscles  one  passes 
to  the  radial  side  of  the  index-finger,  and  the  other  to  the  ulnar  side 
of  the  ring-finger  ;  they  withdraw  those  fingers  from  the  middle  line  of 
the  hand. 

The  first  dorsal  interosseous  muscle  or  adductor  mdicis  is  larger  than 
the  others  ;  its  outer  and  larger  head  of  origin  arises  from  the  proximal 
half  of  the  ulnar  border  of  the  first  metacarpal  bone,  the  inner  is 
attached  to  the  whole  length  of  the  second  metacarpal  bone,  and  be- 
tween these  heads  there  is  left  superiorly  an  interval  wider  than  in  the 
other  dorsal  interosseous  muscles. 

Pidations. — Between  the  heads  of  the  abductor  indicis  the  radial  artery  passes 
forwards  to  the  palm  of  the  hand  ;  between  those  of  the  other  dorsal  interossei 
small  perforating-  arterial  branches  are  transmitted. 

The  three  palmar  interossei  muscles  are  adductors,  drawing  the 
index,  ring,  and  little  fingers  towards  the  middle  line  of  the  ha«nd.  They 
are  visible  only  from  the  palmar  aspect  of  the  hand,  each  one  arising 
from  the  concave  part  of  the  body  of  the  metacarpal  bone  of  the  finger 
on  which  it  acts  :  they  terminate,  like  the  dorsal  muscles,  in  small 
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tendons  inserted  partly  into  the  base  of  tlie  first  phalanx  at  the  side,  and 
partly  into  the  extensor  tendon.  The  first  palmar  interosseous  muscle 
belongs  to  the  ulnar  side  of  the  index-finger  :  the  others  are  placed  on 
the  radial  sides  of  the  ring  and  little  fingers. 

Varieties  in  the  short  mtiscles  of  the  hand. — The  jDahnaris  brevis  varies 
greatly  in  the  strength  of  its  muscular  fibres,  and  somewhat  also  in  their  length 
and  direction.  It  is  sometimes  entirely  absent  (in  the  proportion  of  one  in  forty- 
five  out  of  six  hundred  dissections  by  Macalister).  It  is  also  sometunes  found 
limning  into  the  flexor  minimi  digiti. 

The  abductor  poUicis  (brevis)  muscle  is  frequently  found  divided  into  an  outer 
and  an  inner  part, — a  condition  described  by  Soemmerring-  as  normal  ;  and 
accessory  slij^s  have  been  observed  connected  with  it, — in  some  instances  pro- 
ceeding from  the  styloid  process  (Cruveilhier  and  Tui'ner),  and  in  others  from 
the  opponens  pollicis  (Macalister). 

The  flexor  brevis  pollicis  is  a  variable  muscle,  especially  in  its  deeper  belly,  a 
part  of  which  shows  a  tendency  to  run  more  or  less  in  connection  with  the 
adductor  pollicis  ;  and  in  the  same  manner  the  latter  muscle  is  subject  to  varia- 
tion in  its  breadth  of  origin  and  extent  in  inverse  proportion  to  those  of  the 
flexor  brevis  (Dursy  in  Henle  and  Pfeifer's  Zeitsch.  185B). 

The  abductor  minimi  digiti  is  found  in  some  cases  partially  divided  into  tw^o 
or  even  into  three  slips,  and  in  others  to  be  united  with  the  flexor  brevis. 

The  opponentes  muscles  are  subject  to  varieties  chiefly  aifecting  their  extent, 
and  tlie  degree  of  their  union  with  or  separation  from  the  neighbouring  muscles. 

The  interossei  muscles  present  some  variations  but  not  of  any  great  magnitude. 
They  are  occasionally  double  in  one  or  more  of  the  spaces,  and  sometimes, 
though  rarely,  a  palmar  interosseous  has  been  observed  in  the  first  space  (Heale 
and  Wood).  The  arrangement  which  usually  exists  in  the  foot,  and  which  is 
peculiar  to  man,  has  also  been  observed  to  occur  in  the  hand. 

Nerves  of  the  muscles  of  the  hand. — The  median  nerve  supplies  branches 
to  the  abductor  poUicis,  the  flexor  brevis  and  opponens  immediately  below  the 
annular  ligament,  and  to  the  two  first  lumbricales  muscles  from  tire  first  and 
second  digital  collateral  nerves  respectively.  The  ulnar  nerve,  besides  giving  a 
twig  to  the  palmaris  brevis,  furnishes  by  its  deep  palmar  division  branches  to 
the  two  internal  lumbricales,  all  the  interossei,  the  adductor,  and  the  deep  head 
of  the  flexor  brevis  pollicis  muscles. 

ACTIONS  OF  THE  MUSCLES  OF  THE  FOREARM  AND  H.iXD. 

The  muscles  of  the  forearm  may  be  distinguished  according  to  their  actions  as 
pronators  and  supinators,  flexors  and  extensors  of  the  wrist,  and  long  flexors  and 
extensors  of  the  fingers  ;  those  of  the  hand  are  fiexors  and  extensors,  adductors, 
abductors  and  opposers  of  the  fingers  ;  the  terms  adduction  and  abduction  being 
here  used  with  reference  to  the  middle  of  the  hand. 

Pronation  is  mainly  effected  by  the  pronator  teres  and  pronator  quadratus  :  the 
flexor  carpi  radialis  also  contributes  slightly  to  this  movement.  The  pronator 
teres  is  fitted  to  flex  the  elbow  when  pronation  has  been  completed,  or  when  it 
is  prevented  by  antagonistic  muscles. 

Siijj'niation  is  effected  principally  by  the  supinator  breads,  the  supinator 
longus  only  partially  accomplishing  this  action.  The  latter  muscle  is  principally 
a  ffc.vo?''  of  tlie  elhon-,  acting,  however,  only  after  that  movement  has  been 
begun  by  other  muscles.  By  the  successive  and  alternating  action,  however,  of 
the  pronators  and  supinators  and  of  the  flexors  and  extensors  of  the  carpus,  a 
more  complete  rotation  of  the  hand  is  produced,  so  that  the  ulna  as  well  as  the 
radius  moves  round  a  fixed  axis  which  is  nearly  in  the  line  of  the  middle  finger, 
as  may  be  well  seen  in  the  use  of  a  corkscrew  or  other  like  movements.  When 
stiU  more  extensive  m^ovements  of  this  kind  are  effected,  they  are  accompanied 
by  rotation  of  the  whole  limb  at  the  shoulder- joint. 

Mexton  of  the  n'j'ist  is  produced  by  the  radial  and  ulnar  flexors  of  the  carpus, 
and  is  aided  by  the  flexors  of  the  fingers  when  the  action  of  those  muscles  on 
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the  fingers  is  either  completed  or  is  opposed  by  any  resistance,  as  wnen  the 
over-extended  hand  is  pressed  against  a  surface  in  pushing,  or  in  the  support  of 
the  body. 

Extens'wti  of  the  n-rut,  in  a  similar  manner,  is  accomplished  not  only  by  the 
three  muscles  specially  devoted  to  that  function,  but  also  by  the  extensors  of  the 
ingers. 

To  ensure  the  efficient  action  of  the  long  extensor  and  flexor  muscles  of  the 
fingers  it  is  necessary  that  there  should  be  simultaneous  action  of  the  flexors  and 
extensors  of  the  wrist  respectively  ;  for  the  wrist-joint  must  be  fixed  backwards 
by  its  extensors  in  order  that  the  long  flexors  of  the  fingers  may  act,  and  the 
wrist  must  be  fixed  forwards  by  its  flexors  in  order  that  the  long  extensors  may 
act  upon  the  fingers. 

ThQf  exorcommiuiis  d'u/ltoruni  suhlimls  and  the  f  exor ^^rofiuid us  hend  lesipec- 
tively  the  second  and  the  third  phalanges  of  the  fingers,  while  the  extensor  com- 
munis extends  the  first  phalanx.  The  four  Jumhricales,  on  the  other  hand,  and 
the  seven  Intcrossci  muscles  have  a  double  action,  in  consequence  of  their  insertion 
into  the  lateral  expansions  of  the  extensor  tendons,  and  of  som.e  of  the  interossei 
directly  into  the  first  phalanges.  This  action  consists  first,  in  the  flexion  of  the 
fingers  at  the  metacarpo-phalangeal  articulations,  and  second,  in  extension  of  the 
-Second  and  third  phalanges.  The  lumbricales  and  interossei,  therefore,  are  antago- 
nists to  both  the  long  flexors  and  to  the  long  extensor.  This  partial  and  combined 
action  of  the  long  and  short  muscles  upon  the  fingers,  of  which  the  movements 
made  in  forming  the  hair-stroke  in  -waiting  may  be  taken  as  an  example,  has 
been  well  known  for  a  considerable  time,  especially  as  regards  the  lumbiicales, 
but  it  has  recently  been  confirmed  and  elucidated  as  regards  the  interossei  by  the 
electro-physiological  experim^ents  and  pathological  observations  of  Duchenne, 
whose  interesting  work  as  quoted  below,*  may  be  advantageously  consulted  on 
this  and  other  muscular  movements. 

With  respect  to  the  interossei,  it  is  further  to  be  observed  that,  besides  being 
flexors  of  the  first  and  extensors  of  the  second  and  third  phalanges  in  the  manner 
previously  stated,  they  severally  exercise  an  abducting  or  adducting  action  on 
certain  fingers,  or  direct  them  away  from  or  tovrards  the  middle  line  of  the  hand, 
according  to  the  places  of  their  respective  insertions  :  and  thus  the  four  dorsal 
interossei  are  abductors  of  the  index,  middle  and  ring  fingers,  and  the  three 
palmar  interossei  are  adductors  of  the  index,  fourth  and  fifth  fingers  respectively. 

"WTien  the  thumb  is  opposed  to  the  other  fingers,  the  metacarpal  bone  is  drawn 
forwards,  chiefly  by  the  oi)ponens,  the  adductor,  and  the  flexor  hrevis  muscles. 
The  precise  action  of  the  abductor  is  to  draw  the  thumb  forwards.  The  extensor 
cssis  metacarpl  is  entirely  an  abductor,  as  indicated  by  the  name  given  to  it  by 
Albinus.  The  extensor  primi  internodil  likewise  is  an  abductor  as  well  as  an 
extensor  of  the  first  phalanx.  The  extensor  secundi  internodii  extends  both 
phalanges  and  also  draws  the  metacarpal  bone  backwards.  The  adductor  and  the 
inner  fibres  of  t)iQ  flexor  hrecis  adduct  the  thumb.  A  combination  of  the  actions 
of  the  different  muscles  in  succession  produces  circumduction. 

The  little  finger  is  withdrawn  from  the  others  by  its  abductor,  as  the  ring- 
finger  is  withdravv'n  from  the  middle  finger  by  the  fourth  dorsal  interosseous 
muscle  ;  and  the  abductor  acting  with  the  long  flexors,  like"wise  assists  fhQ  flicxor 
hrevis  in  keeping  tha  first  phalanx  firmly  down  in  gi-asping. 

While  the  jxdmaris  longus  has  the  ett'ect  of  tightening  the  palmar  fascia,  the 
2)ulniaris  breris  assists  in  deepening  the  hollow  of  the  hand  by  raising  the  inte- 
gument on  the  inner  side,  so  as  to  increase  the  hypothenar  prominence. 

*  Dr.  D.  B:  Buokeune,  ' *  Phy^iologie  des  Mouvements,  &c.,"  Paris,  1S67. 
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II.— MUSCLES    Al-TD    FASCIJH    OF    THE    LOWEB  LIMB. 

The  muscles  which  pass  between  the  trunk  and  the  lower  limb,  viz., 
the  psoas,  pjriformis,  coccygeus^  and  part  of  the  gluteus  maximus,  are 
so  few  in  number  and  so  intimately  connected  with  others  belonging 
strictly  to  the  limb,  that  it  is  unnecessary  to  describe  them  as  a  dis- 
tinct group,  as  has  been  done  in  the  case  of  the  more  numerous  and 
considerable  muscles  which  attach  the  upper  limb  to  the  trunk. 

FASCIiB    OF   THE    HIP   AND  THIGH. 

The  superficial  fascia  of  the  lower  limb  is  similar  to  and  continuous 
with  that  of  other  parts  of  the  body.  Over  the  gluteal  region  it  is  very 
thick,  and  assists  m  forming  the  prominence  of  the  buttock.  On  the 
front  of  the  thigh  it  is  readily  divisible  into  two  layers.  Of  these  the 
subcutaneous  passes  freely  over  Poupart's  ligament,  and  is  continuous 
wdth  the  subcutaneous  layer  of  the  abdominal  fascia  ;  internally  it 
passes  into  the  tunica  dartos  of  the  scrotum  and  superficial  fascia  of 
the  perinseum.  The  deeper  layer  is  separated  from  the  subcutaneous 
by  the  superficial  vessels  and  lymphatics,  and  is  continuous  superiorly 
and  internally  with  the  deeper  layer  of  the  superficial  fascia  of  the 
abdomen.  It  is  firmly  bound  down  to  Ponpart's  ligament,  to  the  front 
of  the  fascia  lata  of  the  thigh  at  its  upper  part,  and  to  the  body  and 
ramus  of  the  pubis.  It  also  covers  in  and  partially  fills  up  the  saphenous 
opening  of  the  fascia  lata,  where  from  its  being  perforated  by  numerous 
small  foramina  for  the  passage  of  blood-vessels  and  lymphatics,  it 
receives  the  name  of  cribriform  fascia.  It  is  a  very  thin  membrane, 
and  does  not  contain  much  fat.  It  gradually  disappears  by  becoming 
incorporated  with  the  fascia  lata  about  three  inches  below  the  groin. 

The  deep  fascia  or  fascia  lata  of  the  thigh  is  a  thin  but  strong 
aponeurotic  membrane,  consisting  of  white  shining  fibrous  tissue,  quite 
devoid  of  fat,  and  forming  .a  continuous  sheath  round  the  limb.  It  is 
attached  superiorly  to  the  posterior  surface  of  the  sacrum  and  coccyx, 
to  the  crest  of  the  ilium,  to  Poupart's  ligament,  to  the  body  and  ramus 
of  the  pubis,  and  to  the  ramus  and  tuberosity  of  the  ischium.  In  the 
gluteal  region  it  descends  on  the  surface  of  the  gluteus  medius  muscle, 
as  far  as  the  upper  border  of  the  gluteus  maximus,  where  it  divides 
into  two  layers,  one  of  which  passes  on  the  superficial,  the  other  on  the 
deep  surface  of  that  muscle.  After  encasing  the  muscle,  the  layers 
unite  at  its  lower  and  external  borders.  Over  the  great  trochanter, 
where  the  layers  unite  externally,  and  where  also  the  fascia  is  much 
thickened,  the  upper  fibres  of  the  muscle  are  inserted  between  the 
layers.  This  thickened  portion  of  the  fascia  may  be  traced  downwards 
on  the  outside  of  the  thigh,  from  the  crest  of  the  ilium  to  the  outer 
tuberosity  of  the  tibia,  and  to  the  head  of  the  fibula.  This  ilio-tiUaX 
hand  consists  of  dense  glistening  parallel  fibres,  and  about  the  junction 
of  the  upper  and  middle  thirds  of  the  thigh  it  receives  the  insertion  of 
the  tensor  vaginae  femoris  muscle.  On  the  rest  of  the  thigh  the  fascia 
lata  varies  in  thickness.  It  is  thinnest  in  the  upper  and  inner  part  of 
the  thigh,  where  it  covers  the  adductor  muscles.  N'ear  the  knee  it  is 
considerably  strengthened  by  tendinous  expansions  given  off  from  the 
lower  parts  of  the  extensor  and  flexor  muscles  of  the  knee-joint. 

In  front  of  the  thigh,  a  little  below  and  external  to  the  inner  end  of 
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Foupart's  lisrament,  is  placed  tlie  sciplienous  ojjening,  an  aperture  in  the 
fascia  lata  through  which  the  internal  saphenous  vein  passes  to  join  the 
femoral  vein,  and  which  receives  special  attention  from  its  being  the 
place  of  exit  of  femoral  hernia.  The  outer  part  of  this  opening  lies  in 
front  of  the  femoral  artery,  and  is  bounded  externally  by  a  crescentic 
margin,  the  falciform  horder,  which  crosses  the  surface  of  the  infundi- 
buliform  sheath  of  the  femoral  vessels.  This  margin  in  the  middle  of 
its  extent  is  continued  into  looser  tissue,  but  superiorly  and  inferiorly 
it  ends  in  two  more  distinct  incurved  extremities,  the  superior  and 
inferior  cormicL  The  inferior  cornu,  the  most  completely  defined  part 
of  the  margin,  lies  in  the  angle  between  the  internal  saphenous  and  the 
femoral  veins,  below  their  junction  ;  while  the  superior  cornu  forms  a 
larger  curve,  the  inner  extremity  of  which,  often  cAl^di  femoral  ligament, 
passing  completely  to  the  inner  side  of  the  femoral  sheath,  is  attached 
to  the  front  of  Gimbernat's  ligament. 

It  is  customary  to  call  the  parts  of  the  fascia  lata  which  are  placed 
external  and  internal  to  the  saphenous  opening  the  iliac  and  jmUc 
fjortions.  The  iliac  portion  is  intimately  connected  above  with  Pou- 
part's  ligament,  as  well  as  with  the  fascia  transversalis  and  deep  layer 
of  the  superficial  fascia  of  the  abdomen,  and  internally  forms  the  falci- 
form margin  of  the  saphenous  opening  ;  the  pubic  portion,  attached 
superiorly  to  the  pectineal  line,  passes  on  its  outer  side  deeply  behind 
the  sheath  of  the  vessels,  with  which  it  is  connected,  and  is  continued 
into  the  fasciss  between  the  muscles. 

The  fascia  lata  is  perforated  in  many  places  by  foramina,  wnich 
allow  the  passage  of  the  cutaneous  nerves  and  blood-vessels. 

The  fascia  lata  has  various  deep  processes.  One  of  these,  leaving 
the  main  fascia  at  the  insertion  of  the  tensor  vaginae  femoris  muscle, 
passes  upwards  within  that  muscle  as  a  strong  flat  band  on  the  surface 
of  the  vastus  externus,  and  is  attached  superiorly  to  the  ilium  above 
the  origin  of  the  posterior  head  of  the  rectus  femoris.  Two  processes, 
the  external  and  internal  intermuscular  septa,  bind  the  fascia  to  the 
femur  in  the  lower  part  of  the  thigh :  the  external  septum,  situated 
between  the  vastus  externus  muscle  and  the  short  head  of  the  biceps, 
is  inserted  into  the  linea  aspera  from  the  lower  border  of  the  tendon  of 
the  gluteus  maximus  to  the  outer  condyle  of  the  bone :  the  internal 
septum,  which  is  much  thinner,  is  inserted  into  the  femur  between  the 
vastus  internus  and  the  adductor  muscles. 

Sheath  of  the  Femoral  Vessels. — The  femoral  vessels  are  surrounded 
by  an  investment  of  fascia,  which  in  its  upper  part  is  particularly  dis- 
tinct, and  receives  the  name  of  the  crural  sheatli.  This  sheath,  com- 
mencing at  the  deep  crural  arch,  is  continuous  with  the  fascia  trans- 
versalis and  fascia  iliaca  of  the  cavity  of  the  abdomen.  Its  outer 
border  descends  in  contact  with  the  artery,  while  its  inner  border  is 
inclined  outwards  from  the  margin  of  Gimbernat's  ligament,  and  comes 
in  contact  with  the  vein  at  the  distance  of  less  than  an  inch  lower 
down  :  the  sheath  is  therefore  funnel-shaped.  It  is  divided  into  three 
compartments,  separated  by  thin  septa  :  the  outermost  contains  the 
artery,  the  middle  one  the  vein,  and  the  innermost  forms  a  space  occupied 
at  its  upper  end  by  the  crural  ring,  and  in  which  there  is  generally  a 
lymphatic  gland  and  some  fat.  Through  this  passage  femoral  hernia 
descends,  and  on  this  account  it  has  been  named  the  crural  canal  (See 
later,  the  special  account  of  Hernia.) 
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The  muscles  of  this  region  are  tlie  three  gUitei,  the  pyriformis,  the 
obturator  internus  with  the  gemelli,  the  obturator  externus,  and  the 
quadratus  femoris. 


Fig.  184.— SurEEFiciAL  Muscles  of  the  Hip 

AND  TlJIGH,   SEEN  FROM  BEHIND.     A.  T.  1 

Lata 


gluteus  niedius,  covered  by  the  fascia 
2,  middle  of  the  gluteus  maximus  :  2', 
placed  on  the  fascia  lata  below  the  place  wliere 
the  gluteus  maximus  is  inserted  into  it,  and 
above  the  insertion  of  the  muscle  into  the 
femur  ;  3,  vastus  externus  ;  4,  biceps  flexor 
cruris  ;  4',  tendon  of  the  biceps,  receiving  on 
its  outer  side  the  oblique  fibres  of  the  short 
head  ;  5,  5',  semitendinosus ;  6,  semimem- 
branosus ;  7,  T,  gracilis  ;  8,  sartorius  ;  9,  ad- 
ductor magnus  ;  10,  outer,  and  11,  inner  head 
of  the  gastrocnemius  ;  12,  placed  in  the  pop- 
liteal space,  points  to  the  origin  of  the  plantaris. 

/  The  gluteus  masinius  is  a  very 
large  and  coarsely  fasciculated  muscle, 
somewhat  quadrilateral  in  shape,  which 
arises  from  the  posterior  fifth  of  the 
iliac  crest,  and  from  the  adjacent 
rough  surface  of  the  ilium  ;  from  the 
posterior  surface  of  the  last  piece  of 
the  sacrum  ;  from  the  side  of  the 
coccyx  ;  from  the  great  sacro-sciatic 
ligament ;  and  between  the  sacrum  and 
the  ilium,  from  the  aponeurosis  of  the 
muscles  of  the  back.  Thence  it  passes 
downwards  and  outwards  ;  the  fibres 
of  its  lower  third  are  inserted  into 
an  elongated  rough  impression,  ex- 
tending from  the  base  of  the  great 
trochanter  to  the  linea  aspera  ;  and 
^'hose  of  the  upper  two-thirds  into  a 
thickened  portion  of  the  fascia  lata  of 
the  thigh  over  the  great  trochanter  ; 
a  few  of  the  lowest  fibres  also  ter- 
minate in  the  fascia. 

Beltttiona, — The  lower  border  of  the  mus- 
cle lies  in  the  fold  of  the  nates.  The  deep 
surfaee  rests  on  the  gluteus  medius  and 
pjaiformis  muscles,  the  tendon  of  the  ob- 
turator internus,  with  the  two  gemelK. 
the  quadratus  femoris,  a  small  portion  of 
the  adductor  magnus,  the  great  trochanter, 
the  ischial  tuberosity,  and  the  origin  of  the 
•hamstring  muscles  ;  it  covers  also  the  sciatic  artery  and  nerves  as  they  emerge 
from  the  pelvis  belovv'  the  pyriformis,  the  superficial  branch  of  the  gluteal 
ai'tery  passing  out  above  that  muscle,  and  the  pudic  artery  and  nerve  lying 
behind  the  spine  of  the  ischium. 
Between  the  tendon  of  the  muscle  and  the  great  trochanter  of  the  femur,  are 
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placed  two  or  three  synovial  burs£e,  or  a  single  multilocular  bursa  of  large  siz& 
A  bursa  is  also  situated  between  the  muscle  and  the  tendon  of  the  vastus  extemu^s 
and  another  separates  it  from  the  tuber  ischii. 

The  great  size  of  the  gluteus  maximus  and  the  consequent  prominence  of 
the  buttock,  is  a  characteristic  of  man  as  compared  with  those  animals  which 
most  nearly  approach  him  in  general  structure. 

Varletk-s. — This  muscle  varies  chiefly  in  the  extent  of  its  origin  ;  it  may 
obtain  a  high  fascial  slip  from  the  lumbar  aponeurosis,  or  it  may  be  attached 
only  to  the  last  two  sacral  vertebra3.  It  may  also  be  considerably  subdivided. 
Thus  it  has  been  seen  wholly  or  partly  bilaminar  (Tiedemann,  Macalister)  ;  or 
with  a  separate  muscle,  constituting  in  animals  the  agitator  caudse  attached  to 
the  coccyx  and  lowest  part  of  the  sacrum  (MacaKster). 

2,  The  gluteus  medius  muscle,  covered  partly  by  the  gluteus  maximus, 
partly  by  the  fascia  lata,  arises  from  the  surface  of  the  dorsum  ilii 
above  the  superior  curved  line,  and  in  front  of  the  gluteus  maximus, 
from  the  strong  fibres  of  the  fascia  lata,  covering  its  outer  surface. 
The  muscular  fibres  converge  as  they  descend,  the  anterior  fibres 
passing  obliquely  backwards,  the  posterior  fibres  obliquely  forwards,  and 
terminate  in  a  fan-shaped  tendon,  which  is  inserted  into  an  oblique 
line  directed  downwards  and  forwards  on  the  outer  surface  of  the 
great  trochanter.  The  tendon  is  separated  by  a  smaP  bursa  from  the 
upper  part  of  the  trochanter. 

Relations. — Between  this  muscle  and  the  gluteus  minimus  are  the  gluteal  nerve 
and  deep  branches  of  the  gluteal  artery.  At  its  anterior  and  inferior  border  its 
fibres  are  parallel  to  and  united  with  those  of  the  gluteus  minimus.  This  border 
also  is  in  contact  with  the  tensor  vaginse  femoris.  The  posterior  border  is  in 
contact  with  the  pyrif  ormis.  being  separated  by  the  gluteal  vessels  and  nerves. 

Varieties. — The  gluteus  medius  has  been  found  bilaminar  by  Henle.  It  may  be 
united  posteriorly  by  a  tendinous  slip  to  the  tendon  of  the  p;)Tif  ormis,  or  the  two 
tendons  may  be  separated  by  a  bursa  (the  bursa  of  Loder).  This  last  condition 
occurs  once  in  every  fifteen  subjects  (Macalister). 

Fig.  185. — Dee?  Muscles  of  the  Hip  on 
THE  Left  side,  rp.oii  behind.  \ 

The  gluteus  maximus,  and  the  muscles  of 
the  thigh  have  been  removed.  1,  gluteus 
medius ;  2,  i)yriformis  ;  3,  gemellus  su- 
perior ;  4,  gemellus  inferior  ;  5,  obturator 
internus,  seen  partially  within  the  pelvis, 
antl,  after  issuing  by  the  lesser  sciatic  notch, 
between  the  gemelii  muscles ;  (I,  quadratus 
femoris  ;  7,  tendon  of  the  obturator  ex- 
ternus  between  the  gemellus  inferior  and 
quadratus. 

3  The  gluteiis  minimiig,  covered 
by  the  preceding  muscle,  arises  from 
the  whole  space  on  the  dorsum  ilii 
between  the  superior  and  inferior 
curved  lines.  The  fibres,  converg- 
ing as  they  descend,  terminate  in 
an  aponeurotic  tendon  on  the  outer 
surface  of  the  muscle,  which  be- 
coming narrowed  is  inserted  into 
an  impression  on  the  anterior 
border  of  the  great  trochanter.  Tlio  tendon  is  bound-  down  to  the 
promuience  of  the  trochanter  by  a  strong  fibrous  band  which  joins 
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it  from  the  upper  margin  of  the  capsule  of  the  hip-joiiit.  A  synovial 
bursa  is  interposed  between  the  tendon  and  the  troohunter. 

Belat'wns. — The  anterior  border  of  tlie  mnscle  is  in  contact  with  that  of  tho 
gluteus  medius  ;  its  deep  surface  with  the  capsule  of  the  hip  joint,  the  dorsum 
ilii,  and  the  posterior  head  of  the  rectus  fenioris  :  its  outer  surface  is  covered 
by  the  gluteus  medius,  gluteal  vessels  and  nerves  ;  and  its  posterior  border  is 
covered  by  the  pyrif  ormis  muscle. 

Varieties. — This  muscle  may  be  divided  into  an  anterior  and  a  posterior  part, 
or  it  may  send  detached  slips  to  the  hip  joint,  to  the  pyriformis,  to  the  gemellus 
superior,  or  to  the  outer  part  of  the  origin  of  the  vastus  externus  (Macalister). 

The  p3n?if ormis  muscle  arises  within  the  pelvis  by  three  fleshy 
digitations  from  the  second,  third,  and  fourth  divisions  of  the  sacrum, 
between  the  anterior  sacral  foramina,  slightly  fimv  the  deep  surface  of 
■  the  iliac  bone,  near  the  sacro-sciatic  notch,  and  from  the  sacro-sciatic 
iigam.ent.  The  muscle  passes  out  of  the  pelvis  by  the  great  sacro- 
sciatic  notch,  and  is  inserted  by  a  rounded  tendon  into  the  upper 
border  of  the  great  trochanter,  being  bound  dow^n  for  some  distance 
from  the  point  of  its  final  insertion  to  the  subjacent  tendon  of  the 
obturator  internus  and  gemelli  muscles. 

Bclat'wns. — The  pyi'iformis  muscle,  after  escaping  from  the  pelvis,  is  in  contact 
by  its  upper  border  with  the  gluteus  medius  and  minimus,  the  gluteal  vessels  and 
nerve  intervening  ;  and  by  its  lovrer  border  with  the  superior  gemellus  muscle, 
the  sciatic  vessels  and  nerves,  which  emerge  beneath  it,  lying  bet^^^een  ;  its  outer 
surface  is  covered  by  the  gluteus  maximus,  and  its  deep  surface  is  in  contact  -udth 
the  capsule  of  the  hip  joint. 

Varieties. — This  muscle  is  frequently  found  to  be  pierced  by  the  great  sciatic 
nerve  or  by  its  external  popliteal  branch,  and  is  thus  di\dded  more  or  less  com.- 
pletely  into  two  parts.  It  may  be  united  with  the  gluteus  medius,  superior 
gemellus,  or  obturator  internus.  It  may  have  only  one  or  two  sacral  attach- 
ments, or  again  its  tendon  may  be  "inserted  into  the  hip  joint.  Its  entire  absence 
has  also  been  noted. 

J'^  The  obturator  internus  muscle,  in  great  part  lodged  within  the 
pelvis,  arises  from  the  deep  surface  of  the  obturator  membrane  ;  from 
the  fibrous  arcli  wdiich  completes  the  canal  for  the  obturator  vessels  and 
nerves;  from  the  bone  surrounding  the  obturator  foramen,  extending 
downwards  to  the  outlet,  backwards  as  far  as  the  sciatic  notch,  and 
upwards  to  the  brim,  of  the  pelvis ;  a  few  fibres  also  arise  from  the 
obturator  fascia,  which  is  in  contact  with  the  deep  surface  of  the 
muscle.  Its  fi^bres  converging  as  they  proceed  backwards  from  this 
origin,  the  muscle  emerges  from  the  pelvis  by  the  small  sacro-sciatic 
foramen,  gliding  over  the  trochlear  surface  of  the  ischium,  and  is  directed 
outwards,  to  be  inserted,  in  connection  with  the  gemelli,  into  tlie  upper 
part  of  the  digital  fossa  of  the  great  trochanter.  The  tendon,  occupying 
the  surface  of  the  muscle  Avhich  is  towards  the  bone,  is  folded  together 
into  four  or  five  plaits  which  lie  side  by  side  as  they  turn  over  the  trochlear 
groove  :  their  motion  in  that  groove  is  facilitated  by  a  synovial  bursa, 
vrhich  is  inflected  over  them,  and  by  a  thin  coating  of  cartilage  on  the 
trochlear  surface  of  the  bone.  Another  bursa,  of  much  smaller  size, 
elongated  and  narrow,  is  placed  between  the  tendon  and  the  fibrous 
capsule  of  the  hip-joint.  These  bursae  are  sometimes  continuous  with 
one  another. 

Relations. — The  deep  surface  of  the  pelvic  portion  is  in  contact  with  the  deep 
pelvic  fascia  and  near  its  lower  border  with  the  pudic  vessels  and  nerve.  The 
outer  sm-f  ace  is  in  contact  with  the  bones  and  obtm-ator  membrane.  At  its  upper 
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border  the  obturator  vessels  and  nerve  pass  through  the  obturator  foramen.  The 
extra-pelvic  portion  lies  between  the  gemelli  and  in  contact  with  the  ischium 
and  capsule  of  the  hip  joint.  It  is  covered  by  the  great  sacro-sciatic  ligament, 
the  sciatic  vessels  and  nerves,  and  by  the  gluteus  maximus. 

b  The  gsmelli  (gemiiii)  are  two  small  narrow  muscles,  consisting 
chiefly  of  fleshy  fibres  extended  horizontally  at  each  side  of  the  tendon 
of  the  obturator  internus  ;  and  they  are  named  from  their  position 
above  and  below  the  tendon.  The  gemellus  siqjerior,  which  is  usually 
the  smaller  muscle,  arises  from  the  ischial  spine  ;  the  gemellus  inferior 
takes  origin  from  the  upper  and  back  part  of  the  tuberosity  of  the 
ischium.  Passing  outwards,  they  join  the  tendon  of  the  internal 
obturator  muscle,  covering  and  concealing  it  more  or  less,  and  along 
with  it  are  inserted  into  the  digital  fossa  of  the  trochanter.  Some  of 
their  fibres,  especially  from  the  superior  gemellus,  run  obliquely  into 
the  tendon  of  the  obturator. 

Relations. — The  superior  gemellus  is  placed  immediately  below  the  pyiiformis  ; 
the  inferior  gemellus  is  above  the  quadratus  femoris,  and  at  its  insertion  is  close 
to  the  tendon  of  the  obtui-ator  externus  muscle.  These  muscles  may  be  regarded 
as  portions  of  the  obturator  internus  arising  externally  to  the  pelvis. 

Varieties. — The  gemellus  superior  is  often  very  small,  and  in  some  cases  is 
altogether  absent.  The  gemellus  inferior  has  also  been  found  absent,  but  more 
rarely  than  the  upper  muscle. 

y  The  qnadrat-sis  femoris  muscle,  of  an  oblong  shape,  arises  from  the 
external  border  of  the  taber  ischii,  and,  proceeding  horizontally  outwards, 
is  inserted  into  the  greater  part  of  the  Unea  quadrati  on  the  posterior 
surface  of  the  great  trochanter  of  the  femur. 

Relations. — Superiorly  this  muscle  is  close  to  the  inferior  gemellus.  Its  inferior 
border  is  in  contact,  at  its  origin,  with  the  descending  fibres  of  the  adductor 
magnus,  and  at  its  insertion  with  the  superior  or  horizontal  fibres.  It  conceals 
the  outer  part  of  the  obturator  externus,  and  also  the  lesser  trochanter,  which  is 
separated  from  it  by  a  small  bursa. 

Varieties. — It  may  be  entirely  al^sent  and  replaced  by  an  enlarged  gemellus 
inferior. 

The  obturator  externus  muscle  arises  from  the  outer  surface  of 
the  anterior  two-thirds  of  the  obturator  membrane,  from  the  outer 
surface  of  the  body  of  the  pubis,  and  from  the  rami  of  the  pubis  and 
ischium ;  its  fibres  extend  horizontally  outwards  and  backvv^ards,  con- 
verging to  a  tendon  which  is  directed  along  the  groove  between  the 
acetabulum  and  the  tuberosity  of  the  ischium,  m  contact  at  the  same 
time  with  the  under  and  hinder  surfaces  of  the  neck  of  the  femur  to  be 
inserted  into  the  trochanteric  fossa  below  the  obturator  internus  and 
gemelli. 

Relations. — The  deep  surface  of  the  muscle  is  in  contact  with  the  obturator 
membrane,  while  the  obturator  vessels  and  nerves  pass  over  its  upper  border.  Its 
anterior  surface  is  covered  by  the  upper  borders  of  the  pectineus,  adductor  brevis, 
and  adductor  magnus  ;  in  the  groove  beneath  the  acetabulum  it  is  in  contact 
with  the  lower  and  posterior  parts  of  the  capsule  of  the  femur,  and  close  to  its 
insertion  it  is  concealed  by  the  quadi'atus  femoris. 

Nerves.— The  gluteus  maximus  is  mainly  supplied  by  the  small  sciatic  nerve, 
but  also  receives  at  its  upper  part  a  separate  branch  from  the  sacral  plexus.  The 
gluteus  medius  and  minimus  are  supplied  by  the  gluteal  nerve.  The  pjTiformis, 
gemelli,  obturator  internus,  and  quadratus  femoris  receive  special  branches  from 
the  sacral  plexus.    The  obtm-ator  externus  is  su^Dplied  by  the  obturator  nerve. 
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Actions.-T-The  rjlutens  maximns  muscle  is  the  chief  extensor  of  the  hip-join^ 
By  means  of  it  the  bent  thigh  is  brought  into  a  line  with  the  body.  It  is  not  in 
action  in  the  ordinaiy  movements  of  walking  or  in  standing  on  level  ground,  but 
it  is  so  in  ascending  an  incline  or  a  stair,  and  in  the  exercises  of  leaping  or 
dancing,  and  in  rising  from  the  sitting  posture.  Its  most  powerful  action,  and 
that  in  connection  with  which  it  is  so  largely  developed  in  the  human  subject,  is 
to  extend  the  trunk  upon  the  high  when  bent  forward.  The  muscle  acts  also  as 
an  adductor  and  external  rotator  of  the  limb.  But  although  the  full  contraction 
of  the  glutei  maximi  is  required  to  bring  the  body  into  the  erect  posture,  it  is 
not  necessary  for  its  maintenance  when  complete,  that  being  effected  chiefly  by 
the  tension  of  certain  ligaments  and  fascia?  passing  over  the  joints,  while  the  body 
is  so  p6ised  that  the  centre  of  gravity  of  the  trunk  is  placed  slightly  behind  the 
vertical  plane  passing  through  the  middle  of  the  hip-joints.  The  glntnis  medbis 
and  minimus  are  powerful  abductors  of  the  thigh,  and  along  with  the  tensor 
vaginae  femoris,  come  principally  into  action  in  supporting  the  body  on  one 
limb,  and  in  the  rotation  of  the  pelvis  on  the  two  limbs  alternately  which  takes 
place  in  walking.  Their  anterior  fibres  draw  forwards  the  great  trochanter,  and 
rotate  the  limb  inwards,  while  the  posterior  part  produces  outward  rotation. 

The  j^y^'ifof'mls,  ohtin'otor  internus,  gcmelli  and  qnadraf  jis  femoris  muscles  sup- 
port the  hip- joint  posteriorly,  and  rotate  the  limb  outwards.  These  muscles  may 
also  act  as  extensors  when  the  thigh  is  strongly  flexed. 

The  ohturntor  cxternus,  besides  being  an  external  rotator,  is  also  a  flexor  and 
adductor  of  the  thigh,  as  is  the  case  in  the  uppermost  of  the  two  limbs  when  we 
cross  the  knees  in  sitting.    It  supports  the  hip-joint  posteriorly  and  inf eriorly. 


POSTERIOB   FEMORAL   OR   HAMSTRING  MUSCLES. 

At  the  back  of  the  thigh  are  three  long  flexor  niuscles  of  the  knee- 
joint;  viz.,  the  biceps,  semitendinosus,  and  semimembranosus. 
Q    The  biceps  flexor  cruris  muscle  consists  of  two  parts,  arising  one 
^  from  the  hip-bone,  the  other  from  the  femur,  which  unite  inferiorly  to 
terminate  on  the  fibula.    The  lon(]  head  arises  by  a  tendon  common 
to  it  and  the  semitendinosus  from  the  most  prominent  part  of  the 
ischial  tuberosity ;  the  Bliort  head  arises  from  the  outer  lip  of  the  linea 
aspera  in  its  whole  extent,  from  the  upper  part  of  the  line  leading 
thence  to  the  outer  condyle,  and  from  a  part  of  the  adjacent  external 
W  intermuscular  septum.    The  muscular  fibres  from  both  heads  end  in 
a  common  tendon,  which  is  inserted  into  the  head  of  the  fibula  by  two 
portions,  one  on  each  side  of  the  external  lateral  ligament  of  the  knee- 
joint.    Some  of  the  fibres  of  the  tendon,  passing  forwards  and  dow^n- 
wards,  are  inserted  into  the  front  of  the  tibia,  and  others  passing 
backwards  strengthen  the  fascia  of  the  leg. 

Relations. — The  origin  of  the  biceps  is  covered  by  the  gluteus  maximus,  the 
rest  of  the  muscle  is  subcutaneous.  It  rests  upon  the  head  of  the  semimembra- 
nosus, the  great  sciatic  nerve,  and  the  adductor  magnus  ;  its  inner  border  is  in 
contact  with  the  semi-tendinosus  and  at  its  lower  end  it  forms  the  upper  and 
outer  boundary  of  the  popliteal  space. 

Varieties. — The  short  head  may  be  absent,  or  there  may  be  an  additional  long 
head  arising  from  the  tuber  ischii,  or  from  the  linea  aspera,  or  from  the  inner 
condylar  ridge  of  the  f emui-,  or  from  various  other  parts.  A  slip  has  been  found 
passing  from  the  long  head  to  the  tendo  Achillis  (Otto), 

/ ^  The  semitendinosus  muscle,  closely  united  at  its  origin  with  the 
biceps,  arises  from  the  tuberosity  of  the  ischium,  and  from  the  tendon 
common  to  it  with  the  biceps,  for  about  three  inches  ;  it  descends  on 
the  back  of  the  thigh,  and  terminates  below  the  middle  in  a  long, 
rounded,  and  slender  tendon,  which  passes  along  the  inner  side  of  the 
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popliteal  space,  resting  on  the  semimembranosus,  and  cnrYes  forwards 
to  be  inserted  in  an  expanded  form  into  the  upper  part  of  the  tibia  at 
its  inner  side.  There  the  tendon  is  on 
the  same  plane  Trith,  but  below  that  of 
the  gracilis,  both  being  under  cover  of 
the  sartorius.  A  thin  oblique  tendinous 
intersection  trayerses  the  muscle  about 
the  middle. 


Fig.  186.— Deep  Muscirs  01  the  Eight  H12 
AND  Thigh,  from;  behixd.    (A.T.)  | 

a,  anterior,  a',  posterior  superior  spine  of 
Ihe  ilium  ;  I',  jDosterior  inferior  spine  ;  c,  c, 
great  and  small  trochanter  ;  d,  symphysis  pubis  ; 
€,  tuberosity  of  the  ischium  ;  /,  popliteal  surface 
of  the  femur  ;  g,  head  of  the  fibula  ;  1,  gluteus 
minimus  ;  2,  obturator  internus  :  the  gemelli 
muscles  have  been  removed  ;  3,  obturator  ex- 
ternus  ;  4,  small  part  of  the  back  of  the 
pectineus  and  adductor  brevis  ;  5,  origin  of  the 
adductor  magnus  from  the  lower  part  of  the 
ischial  tuberosity  ;  5',  5',  line  of  insertion  of 
this  muscle  on  the  linea  aspera,  in  -which  are 
seen  three  arched  tendinous  intervals  for  the 
passage  of  the  perforating  vessels  ;  5'',  tendon, 
of  insertion  into  the  inner  tuberosity  of  the 
femur;  between  the  lower  5' and  5",  the  inter- 
val through  vv-hicli  the  femoral  vessels  pass  into 
the  popliteal  space  ;  the  upper  5'  is  placed  upon 
the  cut  end  of  the  quadratus  femoris  ;  6,  vastus 
externus  ;  7,  vastus  internus  ;  8,  femoral  head  of 
the  biceps  femoris  :  the  lower  part  is  represented 
as  passing  too  far  inwards  ;  8',  its  ischial  head, 
cut  short ;  9,  plantaris  muscle  :  at  its  upper 
end  the  outer  head  of  the  gastrocnemius ;  the 
figure  5",  is  upon  the  cut  inner  head  ;  10,  pop- 
liteus,  cut  short  below  ;  11,  tendon  of  the  semi- 
membranosus; 12,  upper  part  of  the  soleus. 


//  The  semimembranosus  muscle 
arises  from  the  tuberosity  of  the 
ischium,  above  and  to  the  outside  of 
the  origin  of  the  biceps  and  semi- 
tendinosus,  by  a  strong  flattened  ten- 
don, two  or  three  inches  long,  which, 
as  it  descends  in  front  of  the  common 
tendon  of  those  tvro  muscles,  passes 
to  their  inner  side.  The  muscle  pre- 
sents inferiorly  a  thick  fleshy  belly, 
ending  in  a  short  flattened  tendon, 
which  is  inserted  in  tiu^ee  parts  :  the 
principal  part  turns  Ibrwards  and  is 
inserted  into  a  well-marked  oroove  on 
the  inner  tuberosity  of  the  tibia,  beneath  the  iz'ernal  lateral  ligament- 
of  the  knee-joint,  some  of  its  fibres  joining  that  ligament ;  a  second 
part,  passing  downwards  and  outwards,  expands  in  the  aponeurosis 
over  the  popliteus  muscle  ;  and  the  remaining  fibres  are  directed  upwards 
and  outwards,  and  blend  with  the  posterior  ligament  of  the  knee-joint, 
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of  which  they  may  be  said  to  form  a  considerable  portion.  The  muscle 
consists  of  numerous  short  fibres  extending  obliquely  between  two 
aponeurotic  expansions,  which  are  continued  upwards  and  downwards 
on  the  opposite  sides  of  the  muscle  for  three  fourths  of  its  length  from 
the  superior  and  inferior  tendons. 

Relations. — The  inferior  tendon  of  the  semimembranosus  muscle  is  separated 
from  the  tendon  of  the  inner  head  of  the  gastrocnemius  hy  a  large  bursa.  The 
muscle  rests  on  the  adductor  magnus. 

The  hamstring  muscles  descend  in  contact  with  one  another,  being  bound  down 
by  the  fascia  lata  ;  but  inferiorly  they  diverge,  the  biceps  passing  to  the  outside, 
and  the  sem.imembranosus  and  semitendinosus  to  the  inner  side  of  the  knee, 
forming  .the  superior  borders  of  a  diamond-shaped  hollow  at  the  back  of  the  knee 
— the  popliteal  space.  The  great  sciatic  nerve  is  concealed  by  them  while  they 
are  in  contact,  and  its  principal  division,  the  internal  popliteal,  lies  in  contact 
with  the  semimembranosus  muscle  in  the  popliteal  space,  while  the  smaller  or 
external  popliteal  division  runs  along  the  edge  of  the  biceps  muscle. 

Varieties. — The  semimembranosus  muscle  has  been  found  absent  ;  again  it  has 
been  found  double  or  it  may  have  its  origin  for  the  most  pari;  from  the  great 
sciatic  ligament. 

ITerves. — The  hamstring  muscles  are  all  supplied  with  branches  from  the  great 
sciatic  nerve. 

Actions. — The  Jiamstrlng  musrlcs  extend  the  hip  and  flex  the  knee.  It  is  to  be 
observed,  however,  that  in  ordinary  circumstances  these  movements  take  place 
together,  and  that  therefore  it  is  by  the  occurrence  of  simultaneous  action  of 
other  muscles  that  it  is  determined  w^hether  flexion  of  the  one  or  extension  of 
the  other  will  occur. 

The  sliort  liead  of  the  hiceiys  is  the  only  flexor  of  the  knee  which  passes  over 
that  joint  alone.  The  action  of  the  whole  muscle  produces  external  rotation  of 
the  leg. 

ANTERIOR   MUSCLES   OF   THE  THiaH. 

The  iLio-PSOAS  muscle,  the  great  flexor  of  the  hip-joint,  is  divisible 
into  two  parts,  a  broad  outer  part,  the  iliacus,  and  an  elongated  inner 
part,  the  psoas  magnus,  which  are  inserted  together  into  the  small 
trochanter. 

The  iiiacus  muscle  arises  from  the  iliac  fossa  of  the  innominate 
bone,  and  from  the  anterior  border  of  the  same,  likewise  from  the  base 
of  the  sacrum,  the  ilio-lumbar  ligament,  and  the  capsule  of  the  hip- 
joint.  Its  fibres  converging,  as  they  pass  downwards  and  inwards,  are 
inserted  for  the  most  part  into  the  tendon  of  the  psoas  muscle  ;  while 
some  are  prolonged  to  a  special  triangular  impression  on  the  upper  part 
of  the  femur,  in  front  of  and  below  the  small  trochanter. 

Uelations. — Above  Poupart's  ligament  this  muscle  is  covered  by  the  iliac  fascia, 
the  external  iliac  artery,  the  ilio-inguinal  and  external  cutaneous  nerves.  Outside 
the  pelvis  it  lies  on  the  capsule  of  the  hip-joint ; .  in  front  of  it  lie  the  anterior 
crural  neiwes ;  at  its  outer  border  are  the  origins  of  the  sartorius  and  rectus 
fenioris  muscles,  and  at  its  inner  is  the  psoas.' 

Varietif. — The  chief  variety  consists  in  the  presence  of  the  iliaeus  minor  or 
ilio-cajmdaris,  a  small  detached  portion  of  the  iliacus  major.  It  arises  from  the 
anterior  inferior  spine  of  the  ilium,  and  is  inserted  into  the  anterior  inteii;ro- 
chanteric  line  of  the  femur.  It  is  closely  united  to  the  front  of  the  capsule  of 
the  hip- joint. 

/ The  psoas  magnus  muscle  arises  by  five  fleshy  slips  from  the  anterior 
surface  and  lower  margin  of  the  transverse  processes  of  the  lumbar 
Yertebrse  near  their  bases  ;  also  from  the  bodies  of  the  last  dorsal  and 
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all  the  lumbar  vertebrae  in  the  following  manner  : — Each  slip  tahes 
origin  from  an  nitervertebral  disc,  and  from  the  contiguous  margins  of 
the  bodies  of  two  vertebras,  the  highest  beino-  attached  to  the  neigh- 
bouring margins  of  the  last  dorsal  and  first  kimbar  vertebra,  and  the 
lowest  to  the  fourth  and  fiJth  lumbar  vertebrae  with  the  intervertebral 
substance  between  them.  These  attachments  are  connected  by  thin 
tendinous  arches  extending  over  the  middle  of  each  vertebra,  covering 
the  lumbar  vessels  and  communicating  branches  of  the  sympathetic 
nerve,  and  giving  origin  to  other  muscular  fibres.  The  various  bundles 
of  fibres  speedily  unite  to  form  a  thick  elongated  muscle,  wdiich  runs 
along  the  brim  of  the  pelvis,  and  emerging  from  the  abdomen  beneath 
Poupart's  ligament  is  inserted  into  the  small  trochanter  of  the  femur 
by  means  of  a  tendon,  which  is  placed  at  first  within  the  substance  of 
the  muscle,  and  afterwards  at  its  outer  side,  receiving  in  this  manner 
the  fibres  of  the  iliacus  as  well  as  those  of  the  psoas. 

Itelat'wris. — The  psoas  muscle,  at  its  superior  extremity,  passes  behind  the  dia- 
phragm, below  the  arch  of  the  ligamentum  arcuatum  internum.  Posteriorly  it  is 
in  contact  with  the  quadratus  lumborum  muscle  and  the  os  innominatum. 
Eesting  on  its  inner  border  along  the  margin  of  the  pelvis,  is  the  external  iliac 
artery,  and  deeply  in  the  substance  of  the  muscle  is  the  lumbar  plexus  of 
nerves.  The  iKo-inguinal  and  external  cutaneous  nerves  cross  the  iliacus  muscle, 
and  the  anterior  crural  nerve  descends  on  the  tendon  of  the  psoas.  The  iliac 
fascia  extends  over  the  sm'face  of  the  whole  ilio-psoas  muscle  in  the  abdomen. 
After  emerguig  from  the  abdomen  beneath  Poupart's  ligament,  and  turning 
over  the  brim  of  the  pelvis,  the  tendon  of  the  psoas  rests  on  the  capsule  of  the  hip- 
joint,  on  which  it  glides  by  means  of  a  large  synovial  bursa,  which  occasionally  com- 
municates with  the  interior  of  the  joint ;  its  outer  margin  is  in  contact  with  the 
rectus  muscle,  and  its  inner  margin  is  sepai-ated  from  the  pectineus  by  the  in- 
ternal circumflex  artery. 

Variety. — The7A?cw.?^M;*r?/.?,  an  occasional  muscle,  placed  on  the  sm'face  of  the 
psoas  magnus,  arises  from  the  bodies  of  the  last  dorsal  and  first  lumbar  vertebr£e. 
and  from  the  fibro-cartilage  between  them,  and  soon  ends  in  a  flat  tendon,  which 
passes  along  the  front  and  the  inner  side  of  the  psoas  magnus,  to  be  inserted  into 
the  ilio-pectineal  line  and  eminence.  This  muscle,  although  it  is  well  developed 
and  constant  in  anim.als,  is  most  frequently  absent  in  the  human  subject.  It 
was  found  in  only  one  of  twenty  bodies  examined  by  Theile  v/ith  special  refer- 
ence to  its  existence.  Yv'hen  present,  it  is  liable  to  many  changes  in  the  place  of 
origin  ;  thus,  it  may  be  connected  only  with  the  first  lumbar  vertebra,  or  with 
the  second  and  the  intervertebral  substance  above  it,  and  it  has  been  observed  to 
commience  by  two  parts  or  heads  separated  by  an  interval. 

y^fThe  tensor  vag-iiiss  femoris,  or  ilio-aponeurotic  muscle  of  the 
thigh,  arises  by  muscular  and  tendinous  fibres  from  the  external  surface 
cf  the  iliac  crest  close  to  its  fore-part,  and  from  part  of  the  notch 
between  the  two  anterior  iliac  spines,  external  to  the  attachment  of  the 
sartorius ;  and  passing  downwards  and  a  little  outwards  it  is  inserted 
between  two  laminiB  of  the  fascia  lata,  from  three  to  four  inches  below  the 
great  trochanter  of  the  femur.  The  outer  of  these  lamime  is  continued 
upwards  on  the  muscle  in  its  whole  extent,  being  part  of  the  general 
investment  of  the  limb,  the  deeper  is  connected  above  with  the  origin 
of  the  rectus  muscle,  and  with  the  fibres  attaching  the  gluteus  miDmius 
to  the  hip-joint.  The  part  of  the  fascia,  made  tense  by  the  action  of 
the  muscle,  forms  a  strong  tendinous  band,  which  descends  to  the  outer 
surface  of  the  anterior  tuberosity  of  the  tibia. 

Relations. — This  muscle  lies  upon  the  anterior  border  of  the  gluteus  minimus, 
the  upper  parts  of  the  rectus  femoris  and  vastus  externus  muscles,  and  the 
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ascending-  brandies  of  the  external  circumflex  artery.  At  its  origin  it  lies 
between  tlie  sartorius  and  anterior  border  of  the  gluteus  medius  muscles. 


Fig.  187. 


Fig.  187. — Deep  Dissection  of  the  Muscles  op  the  Abbomen  and  Pelvis.    (A.  T.)  I 

a,  twelfth  dorsal  vertebi'a  ;  b,  fifth  lumbar  vertebra  ;  r,  transverse  process  of  the  first 
lumbar  vertebra ;  1,  quadratus  lumborum  muscle;  on  the  left  side,  its  fibres  of  origin 
frimi  the  transverse  processes  of  the  lumbar  vertebrte  are  shown  by  the  removal  of  the 
X)soas  muscles  ;  2,  i)iaced  upon  one  of  the  intertransversales  muscles  of  the  left  side  ;  3, 
the  upper  part  of  the  psoas  parvus,  dravm  somewhat  to  the  outer  side  ;  3',  the  inser- 
tion of  its  tendon  into  the  brim  of  the  jjelvis ;  4,  the  upper  part  of  the  psoas  magnus  ; 
4",  one  of  the  origins  of  the  muscle  ;  4,  the  insertion  of  the  muscle  into  the  lesser 
trochanter  of  the  femur  ;  5,  iliacus  shov/n  fully  on  the  left  side  by  the  removal  of  the 
psoas  muscles  ;  5',  insertion  of  the  iliacus  muscle  into  a  line  below  the  trochanter 
minor  ;  6,  pyriformis  muscle  of  the  left  side  rising  v/ithin  the  pelvis  from  the  sacrum  ; 
6',  insertion  of  its  tendon  into  the  summib  of  the  great  trochanter  ;  7,  the  obturator 
externus  seen  from  before  on  the  left  side  ;  4-  + ,  the  right  and  left  crura  of  the 
diajjhragm  on  the  front  of  the  upper  lumbar  vertebra). 

"  The  sartorius  muscle  is  very  long,  narrow,  and  ribbon-shaped,  and 
presents  the  longest  fibres  of  all  the  muscles  of  the  body  :  it  arises  by  a 
short  tendon  from  the  anterior  superior  spinous  process  of  the  ilium, 
and  from  a  small  part  of  the  anterior  margin  of  that  bone  immediately 
below,  and,  passing  downwards  and  inwards  across  the  front  of  the 
thigh,  is  inserted  by  an  expanded  aponeurosis  into  the  inner  side  of 
the  tibia,  near  to  the  tubercle^  and  for  about  an  inch  below  it.  • 
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Helatlons. — In  this  long  course  the  mnscle  is  directed  over  the  anterior  part 
of  the  thigh,  obliquely  inwards  in  the  upper  third,  and  vertically  at  the  inner 
aspect  of  the  limb  as  far  as  the  knee  ; 
helow  tliij  it  turns  obliquely  f or^vards  to 
its  place  of  attachment.  The  tendon  of 
insertion,  broad  and  expanded,  covers  the 
tendons  of  the  gracilis  and  semitendi- 
nosus  (a  sj-novial  bursa  being  interposed), 
and  gives  off  one  expansion  which 
strengthens  the  capsule  of  the  knee- 
joint  by  becoming  incorporated  with  it, 
and  another  vrhich  blends  with  the  fascia 
of  the  leg. 

Pig.    18S. — Superficial  Muscles  op  the 
Front  of  the  Thigh.    (A.  T.)  \ 

a,  anterior  part  of  the  crest  of  the  ilium  ; 
h,  symphysis  pubis  ;  r,  patella  ;  d,  the  an- 
terior tuberosity  of  the  tibia  ;  1,  the  inser- 
tion of  the  external  oblique  muscle  into  the 
iliac  crest  ;  2,  its  aponeurosis  at  the  linea 
semilunaris  ;  3,  the  external  abdominal  ring  ; 
4,  the  gluteus  medius  ;  5,  tensor  vaginre 
femoris  at  the  place  of  its  insertion  into 
a  portion  of  the  fascia  lata,  which  has 
been  removed  betvveen  5  and  5',  which  latter 
part  is  seen  descending  to  be  attached  to  the 
tibia  and  fibula  ;  6,  the  sartorius  ;  6',  the 
insertion  of  the  sartorius  ;  7,  psoas  and  iliacus 
conjoined  ;  8,  pectineus ;  9,  adductor  longus  ; 
10,  gracilis  ;  11,  part  of  the  adductor  magnus 
12,  vastus  externus  ;  1-3,  rectus  femoris  ;  14, 
vastus  internus  ;  Ji',  its  continuatio  i  on  the 
outer  side  below  ;  15,  the  biceps  flexor  cruris. 

The  sartorius  is  covered  only  by  the 
fascia  lata  and  the  integument.  It  passes 
over  the  iliacus  and  rectus  femoris  mus- 
cles, the  anterior  crural  nerve  and  fe- 
moral vessels,  the  pectineus,  the  adductor 
longus,  adductor  magnus,  vastus  internus 
and  semitendinosus  muscles.    The  inner 


border  of  this  muscle  and  th 


pro- 


jecting part  of  the  adductor  longus  form 
the  sides,  and  Poupart's' ligament  forms 
the  base,  of  a  triangidar  space  in  the 
upper  thhd  of  the  thigh,  through  the 
middle  of  which  the  femoral  ai-tery  i}asses. 
This  usually  receives  the  name  of  Scarpa's 
triangle. 

Varieties — The  sart.orius  has  frequently 
been  found  divided  into  two  parts  similarly 
attached  ;  or  the  lower  muscle  is  inserted 
into  the  femm'  or  into  the  tendon  of  the 
normal  one.    The  tendon  of  insertion  has 

been  found  to  end  in  the  fascia  lata  or  in  the  capsule  of  ilie  knee-joint, 
absence  of  the  muscle  has  also  been  noted. 


Total 


'''o  Tlie  quadriceps  extensor  cruris,  the  extensor  muscle  of  the  knee, 
is  divisible  into  four  parts,  one  of  which,  the  rectus  femoris,  descends 
from  the   hip-bone  and  remains  distinct,   while  the   other  three, 
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distinguished  one  fvom  the  other  only  by  the  arrangement  of  their 
fibres,  cover  the  whole  of  the  anterior  and  lateral  surfaces  of  the  thigh- 
bone, from  which  they  arise. 


189. 


Fig.  189. — Deep  Muscles  of  the  Fkont  of 
THE  Thigh,    (A.  T.)  ^ 

a,  anterior  superior,  and  h,  anterior  inferior 
spinous  process  of  tlie  ilium  ;  c,  outer  and 
upper  part  of  the  great  trochanter  ;  d,  sym- 
physis pubis  ;  e,  pateHa  ;  /,  inner  side  of  the 
knee-joint  and  internal  h\teral  ligament  ;  g, 
head  of  the  fibula  ;  1,  the  gluteus  medius  ;  2, 
the  gluteus  minimus  ;  3,  tendon  of  the  rectus, 
di^ddirg  above  into  its  two  portions  ;  4,  points 
.  to  the  cut  tendon  of  insertion  of  the  ilio- 
psoas muscle  ;  5,  part  of  the  obturator  ex- 
ternus  and  quadratas  femoris  ;  6,  pectlneus ; 
7,  part  of  the  adductor  brevis  ;  8,  adductor 
magnus  ;  9,  vastus  internus  ;  9',  its  continu- 
ation down  on  the  outer  side  ;10,  crureus  ; 
11,  vastus  externus  ;  12,  tendon  of  the  rectus; 
]  3,  lower  part  of  the  slip  of  the  fascia  lata  by 
which  the  tensor  vaginte  femoris  is  inserted 
into  the  tibia  and  fibula. 

a.  The  rectus  femoris  muscle  ex- 
tended in  a  straight  Inie  from  the 
pelvis  to  the  patella,  arises  by  two 
tendons,  one  of  which  is  attached 
to  the  anterior  inferior  spinous  pro- 
cess of  the  ilium,  and  the  other  united 
to  the  first  within  an  inch  of  that 
point,  takes  origin  from  the  groove 
on  the  dorsum  ilii  above  the  brim  of 
the  acetabulum.  Fi'om  the  prolonga- 
tion of  the  tendon  so  formed  the  mus- 
cular fibres  arise  pennately,  and,  turn- 
ing outwards  and  backwards  as  they 
descend,  are  inserted  in  a  similar 
manner  into  the  tendon  below,  the 
superior  tendon  being  prolonged  on 
the  anterior,  the  inferior  tendon  on 
the  posterior  surface  of  the  mxuscle. 
The  inferior  tendon  forms  a  broad 
band  inserted  into  the  upper  surface 
of  the  patella. 


Bclations. — Superiorly   this  muscle  is 
covered  by  the  tensor  vaginse  femoris, 
iliacus,  and  sartorius  muscles :  further  down 
it  is  covered  only  by  fascia.    The  acetabu- 
lar tendon  lies  beneath  the  gluteus  mini- 
mus.   The  muscle  rests  upon  the  capsular 
ligament  of  the  hip-joint,  the  insertion  of  the  ilio-psoas,  the  crureus,  and  parts 
of  the  vasti  muscles.    Behind  it  also  pass  the  external  circumflex  artery  and 
a  part  of  the  anterior  crural  nerve. 


l.  The  vastus  externus  arises  by  an  extensive  aponeurosis  attached 
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to  the  base  of  tlie  great  trochaiiter  in  front,  and  to  a  ridge  on  its  outer 
side;  to  tlie  line" extending  from  tlie  great  trochanter  to  the  hnea. 
aspera  and  to  the  outer  border  of  the  linea  aspera  itself  in  its  upper  half ; 
the  aponeurosis  being  prolonged  on  the  outer  surface  of  the  muscle,  also 
gives  origin  to  numerous  muscular  fibres.  The  muscle  forms  a  some\That 
rhomboidal  mass  of  considerable  thickness,  and  descends  obliquely  in- 
wards and  forwards  on  the  outer  surface  of  the  vastus  internus  to  be 
inserted  by  a  broad  flat  tendon  into  the  tendon  of  the  rectus  muscle 
and  the  patella. 

Belations. — This  muscle  forms  tlie  large  mass  on  tlie  outer  and  iiTiper  part  of 
the  thigh.  Its  deep  snrface  rests  on  the  vastus  internus  :  its  outer  surface  is 
covered  by  the  fascia  lata  and  by  the  aponeurotic  insertions  of  the  gluteus 
maximus  and  tensor  vaginse  femoris.  Anteriorly  it  is  in  contact  Tvith  the  rectus 
femoris  and  external  circumflex  arteries. 

c  and  cL  The  nuiscles  usually  described  as  vastus  internus  and 
cnire-jis  are  inseparably  united  and  form  the  inner  or  deep  head  of  the 
common  extensor.  The  fibres  of  this  head  may,  however,  be  easily 
separated  into  a  superficial  and  a  deep  set.  The  superficial  fibres  form 
a  continuous  lamina  or  mantle  (Henle)  arching  over  the  front  and  both 
sides  of  the  shaft  of  the  femur,  and  completely  enclosing  the  deeper 
fibres  which  are  only  seen  on  cutting  through  the  mantle.  These 
fibres  of  the  mantle  descend  in  difterent  directions,  the  middle  or 
anterior  fibres,  while  arching  forwards  being  nearly  parallel  to  the 
femur,  and  the  lateral  fibres  being  more  oblique  ;  this  obliquity  increases 
towards  the  lower  part  of  the  muscle,  where  the  fibres  are  nearly 
horizontal.  The  anterior  fibres  -  arise  from  the  middle  of  the 
anterior  intertrochanteric  line  ;  the  inner  lateral  fi.bres  arise  from 
the  line  running  from  the  anterior  intertrochanteric  line  in  front 
of  the  small  trochanter  to  join  the  inner  line  leading  to  the  linea 
aspera,  from  the  lower  half  of  that  inner  line,  from '  the  inner  lip 
of  the  linea  aspera,  and  from  the  internal  intermuscular  septum. 
The  line  of  origin  of  the  outer  lateral  fibres  runs  from  the  ante- 
rior intertrochanteric  line  obliquely  across  the  front  of,  and  down 
the  outer  surface  of  the  shaft  of  the  femur,  immediately  in  front 
of,  and  closely  connected  with  the  origin  of  the  vastus  externus. 
The  lower  lateral  fibres  on  the  outside  of  the  limb  reach  consider- 
ably beyond  the  lower  border  of  the  vastus  externus,  taking  origin  ii'om 
the  outer  lip  of  the  linea  aspera  and  from  the  external  intermuscular 
septum.  From  this  extensive  origin  the  fibres  converge  to  the  under 
surface  and  margins  of  a  flat  tendon  which  rims  upwards  for  the  most 
part  on  the  surface  of  the  anterior  fibres.  This  tendon  becomes  in- 
corporated inferiorly  with  the  tendons  of  the  rectus  femoris  and  vastus 
externus,  and  so  becomes  attached  to  the  upper  and  lateral  margins  of 
the  patella.  Many  of  the  lowest  lateral  fibres  on  both  sides  are  also 
attached  directly  to  the  sides  of  the  patella  and  to  the  fascia  lata  at  the 
sides  of  the  knee-joint. 

The  deep  set  of  fibres,  for  which  the  name  of  crvreus  may  be  still 
retained,  arises  from  the  anterior  aspect  only  of  the  shaft  of  the  femur 
for  about  its  middle  tvro-thirds,  the  upper  part  of  the  origin  being 
separated  by  a  slight  interval  from  the  origin  of  the  superficial  fibres, 
and  the  lower  part  reaching  to  within  three  inches  of  the  patellar 
surface.    These  fibres  pass  obliquely  downwards  and  forwards  to  be 
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inserted  into  the  posterior  surface  of  the  tendon  belonging  to  the 
superficial  fibres.  On  either  side  of  the  origin  of  this  part  of  the 
muscle  there  is  a  longitudinal  band  of  the  lateral  surface  of  the  femur 
from  which  no  muscular  fibres  arise :  this  band  varies  somewhat  in 
breadth  in  different  subjects,  and  it  is  also  broader  on  the  inner  aspect 
of  the  shaft  than  on  the  outer. 

Helatlons. — On  its  anterior  surface  this  muscular  mass  is  in  contact  with  the 
rectus  f emoris  and  sartorius  muscles  and  the  anterior  crural  nerve.  At  its  inner 
border  run  the  femoral  artery  and  vem,  and  the  muscle  is  in  contact  with  the 
iliacus,  adductor  longus,  and  adductor  mag-nus,  being"  firmly  united  to  the  last 
two  by  the  aponeurotic  fibres  which  form  Hunter's  canal.  On  its  outer  surface 
lies  the  vastus  externus. 

/ '  The  siibcrureus  is  a  small  band  of  muscular  fibres,  wliich  extends 
from  the  lower  part  of  the  anterior  surface  of  the  femur  to  the  upper 
part  of  the  synovial  membrane  of  the  knee-joint,  on  which  it  ends  in 
scattered  fibres. 

delations. — This  little  muscle  is  placed  beneath  the  crureus  muscle,  and  in 
some  cases  it  is  united  with  that  muscular  mass.  It  is  not  unfrequently  double, 
or  consists  of  two  separate  bundles. 

Varieties. —  The  parts  of  the  quadriceps  muscle  are  not  liable  to  many  anoma- 
lies. The  rectus  has  been  found  \nt\\  an  additional  origin  from  the  anterior 
superior  spine  of  the  ilium  ;  or,  again,  its  acetabular  origin  may  be  wantmg. 
The  vasti  muscles  are  sometimes  bilaminar,  as  is  seen  also  normally  in  many 
birds. 

Nerves. — The  psoas  muscle  is  supplied  by  small  branches  from  the  lumbar 
plexus.  The  iliacus,  quadriceps  extensor  cruris  and  sartorius  are  supplied  by  the 
anterior  crural  nerve,  and  the  tensor  vaginte  f  em  oris  by  the  superior  gluteal 
nerve. 

Actions. — The  iUo-jJsoas  muscle,  the  flexor  of  the  hip-joint,  bends  the  thigh  on 
the  body,  or  the  body  on  the  thigh,  according  as  either  of  these  is  the  more 
fixed.    It  also  producci'  considerable  rotation  outwards. 

The  tensor  vagina;  fenwrls  assists  the  action  of  the  other  muscles  by  making 
tense  the  fascia  lata.  It  aids  the  gluteus  medius  and  minimus  in  rotating  the 
limb  inwards,  but  its  action  in  this  respect  is  exactly  opposed  by  the  upper  fibres 
of  the  gluteus  maximus,  along  with  which  it  acts  as  an  abductor  of  the  limb, 
and  is  considered  by  Meyer  (op.  cit.  p.  222)  to  be  an  extensor  of  the  knee. 

The  sartorius  produces  the  flexion  of  the  hip  and  knee-joints,  accompanied  by 
abduction.  It  has  been  supposed  to  be  the  muscle  principally  concerned  in  pro- 
ducing the  posture  assumed  by  the  tailor  in  sitting,  and  hence  its  name ;  but 
Duchenne  denies  that  this  is  its  special  action. 

The  qnadricejjs  extensor  femoris  extends  the  knee-joint  ;  but  its  action  is  not 
requisite  for  the  maintenance  of  the  erect  attitude,  the  knee-joint  remaining  in 
com.plete  extension  without  muscular  aid  while  the  foot  is  firmly  planted  on  the 
ground.  This  may  be  tested  by  the  fact  that  the  patella  of  a  person  standing  with 
the  knee  extended  will  be  found  to  lie  quite  loosely,  but  will  become  at  once 
fixed  when  it  is  attempted  to  lift  the  foot. 

The  rectus  femoris  flexes  the  hip  and  extends  the  knee :  it  acts  mainly  from  its 
anterior  head  of  origin  when  the  thigh  is  fully  extended,  and  the  posterior  head 
is  alone  tense  when  the  thigh  is  bent. 

INTERNAL    FEMORAL    OR   ADDUCTOR  MUSCLES. 

The  gracilis  or  adductor  gracilis  muscle,  long  and  slender,  arises 
by  a  thin  tendon  from  the  inner  margin  of  the  pubic  bone,  along 
the  lower  half  of  the  sjmphj'Sis  and  the  upper  jmrt  of  the  pubic  arch. 
The  lower  tendon,  which  is  at  first  round,  is  inserted  bj  a  flattened  and 
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expanded  portion  into  the  inner  side  of  the  tibia,  on  the  same  plane 
with  but  higher  than  the  semitendinosus,  and  under  the  expanded 
tendon  of  the  sartorius. 

Belatlons. — This  thin  muscle  is  covered  by  the  fascia  lata,  except  in  a  small 
part  inferiorlj,  where  it  is  overlapped  "by  the  sartorius  ;  the  deep  surface  rests 
against  the  adductor  brevis,  adductor  magnus,  semimembranosus,  and  the  in- 
ternal lateral  ligament  of  the  knee-joint.  A  bursa  separates  it  from  that 
ligament. 

The  peetin®its  muscle,  flat  and  somewhat  quadrangular,  arises  from 
the  pectineal  line,  and  from  the  suriac3  of  bone  in  front  of  it,  between 
the  iliopectineal  eminence  and  the  pubic  spine.  Inclining  outwards  and 
backwards  as  it  descends,  it  is  inserted  by  a  flat  tendon  into  the  femur 
behind  the  small  trochanter,  and  into  the  upper  part  of  the  line  which 
connects  the  linea  aspera  of  the  femur  with  that  prominence. 

Belatlons. — The  pectineus  is  in  contact,  by  its  anterior  surface,  with  the  fascia 
lata  and  the  femoral  vessels  ;  by  the  posterior  surface,  with  the  obturator  vessels 
and  nerve,  and  the  external  obturator  and  adductor  brevis  muscles.  By  the 
outer  border  it  touches  the  psoas  magnus  ;  by  the  inner  border,  the  adductor 
longus. 

Varieties. — The  pectineus  is  frequently  divided  into  two  parts,  which  are 
separate  superiorly  and  have  their  nerves  from  different  sources,  viz..  the  inner 
from  the  ol^turator  and  the  outer  from  the  anterior  crural  nerve.  This  division 
occurs  naturally  in  many  animals. 

The  adductor  longus,  a  flat  triangular  muscle,  internal  to  the  pec- 
tineus, and  lying  in  the  same  plane,  arises  by  a  short  tendon  from  the 
body  of  the  pubes  below  the  crest  and  near  the  angle,  and  is  inserted 
into  the  inner  margin  of  the  linea  aspera  between  the  vastus  internus 
and  the  adductor  magnus. 

Relations. — This  muscle  is  covered  by  the  fascia  lata,  the  sartorius,  and  the 
femoral  vessels  ;  the  posterior  surface  rests  superiorly  on  the  adductor  brevis,  and 
inf  eriorly  on  the  adductor  magnus.  Externally  it  is  separated  by  a  small  interval 
from  the  pectineus,  and  internally  it  is  in  apposition  with  the  gracilis.  It  forms 
the  inner  bomidary  of  Scarpa's  triangle. 

The  adductor  brevis,  thick  above  and  broad  below,  arises  by  a 
narrow  origin,  about  two  inches  deep,  in  contact  with  that  of  the  gracilis, 
from  the  anterior  surface  of  the  body,  and  the  descending  ramus 
of  the  pubes  ;  directed  obliquely  backwards  and  outwards,  it  is  inserted 
by  a  flat  tendon  into  the  whole  of  the  oblique  line  leading  from  the 
small  trochanter  of  the  femur  to  the  linea  aspera,  immediately  behind 
the  insertion  of  the  pectineus. 

Tlelatlons. — The  adductor  brevis  is  concealed  at  its  origin  by  the  adductor 
longus  and  at  its  insertion  in  part  by  the  pectineus  ;  it  is  crossed  by  the  super- 
ficial division  of  the  obtui-ator  nerve,  and  by  the  profunda  femoris  artery  ;  it 
rests  on  the  adductor  magnus  and  deep  division  of  the  obturator  nerve,  and  by 
its  deep  surface  is  hi  contact  superiorly  with  the  obturator  extemus,  the  internal 
circumflex  artery  passing  between. 

The  adductor  magnus  muscle  arises  from  the  lower  part  of  the  body 
of  the  pubis  external  to  the  origin  of  the  adductor  brevis,  from  the 
rami  of  the  pubis  and  ischium,  and  from  the  tuberosity  of  the  ischium 
near  the  pubic  arch.  The  muscular  fibres  diverge  from  their  origin, 
somewhat  like  the  ribs  of  a  fan  from  their  central  pivot  :  those  fi*om 
the  pubis,  shorter  than  the  rest,  pass  transversely  outwards,  and  are 
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inserted  into  the  lower  part  of  the  linea  quadrati,  and  into  the  line 
prolonGfed  from  the  linea  aspera  to  the  great  trochanter  ;  others  pass 
Tvith  increasing  degrees  of  obliquity  downwards  and  outwards,  to  be 

inserted  into  the  whole  length 
Fig.  190.  of  the  linea  aspera,  and  into  the 

line  prolonged  from  it  to  the 
inner  condyle  for  about  an  inch  ; 
finally,  the  posterior  fibres  which 
arise  from  the  ischial  tuberosity, 
descend  almost  vertically,  form- 
ing the  inner  border  of  the  mus- 
cle, and  terminate  in  a  narrow 
tendon,  which  is  inserted  into 
the  tuberosity  of  the  inner  con- 
dyle of  the  femm\ 

Fig.  190. — Muscles  of  the  Inner 
Side  of  the  Thigh  and  Inteiuoe, 
OP  THE  Pelvis.    (A.  T.)  i 

1,  iliacus  ;  2,  psoas  magnus  ;  3,  ob- 
turatoi'  internus,  with  its  fibres  con- 
verging towards  the  lesser  sciatic  fora- 
men ;  4,  pyriformis,  with  three  heads 
of  origin,  and  its  fibres  converging  to- 
wards the  great  sciatic  foramen  ;  5, 
lumbar  aponeurosis  covering  the  erector 
spinso  muscle  ;  6,  gluteus  niaximus  ; 
7,  sartorius,  7',  its  tendon  inserted 
below  the  tuberosity  of  the  tibia;  8, 
adductor  longus  ;  9,  gracilis,  9',  its  in- 
sertion passing  below  that  of  the  sar- 
torius ;  10,  part  of  the  adductor  mag- 
nus  ;  11,  semimembranosus;  12,  semi- 
tendinosus,  12',  its  insertion,  and  be- 
tween 9'  and  12',  the  tendon  of  the 
semimembranosus  passing  to  its  inser- 
tion in  the  inner  tuberosity  of  the  tibia. 

Along  the  femoral  attachment 
the  insertion  is  interrupted  by 
three  or  more  tendinous  arches 
through  which  pass  the  per- 
forating arteries,  and  below  the 
level  of  the  inferior  bifurcation 
of  the  linea  aspera,  between  the 
tendinous  and  fleshy  portions 
of  the  insertion  of  the  muscle, 
an  interval  is  left  for  the  trans- 
mission of  the  femoral  vessels 
backwards  into  the  popliteal 
space.  Extending  upwards  from 
the  opening  for  the  femoral  ves- 
sels, is  an  aponeurotic  membrane  which  consists  of  transverse  fibres 
passing  from  the  surface  of  the  vastus  internus  to  the  adductor  magnus 
and  adductor  longus  muscles.  It  becomes  thinner  as  it  ascends,  and 
encloses  a  three-sided  passage  called  Himter's  canals  which  contains 
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the  femoral  artery  and  vein,  together  with  the  internal  saphenous 
nerve. 

Relations. — This  muscle  is  in  contact  in  front  with  the  long  and  short  adductors, 
tlie  vastus  iaternus,  the  obturator  nerve,  and  the  profunda  artery,  behind  with 
the  hamstring  muscles,  gluteus  maximus,  and  great  sciatic  nerve,  internally  with 
the  gracilis  muscle,  superiorly  with  the  obturator  extemus  and  quadratus  f  emoris 
muscles,  and  along  the  line  of  attachment  to  the  femur  it  is  pierced  by  the 
femoral  and  perforating  arteries. 

Varieties. — The  adductor  muscles  are  so  closely  related  that  their  varieties  may 
be  conveniently  considered  together.  The  prcttnens  has  been  found  double,  as 
already  stated.  It  has  also  been  seen  attached  to  the  capsule  of  the  hip-joint,  or 
even  inserted  into  it.  The  ndductor  longns  may  be  double,  or  it  may  extend  as 
far  as  the  knee  with  its  tendon  of  insertion  inseparable  from  that  of  the  adductor 
magnus.  The  adductor  hrcvis  is  frequently  found  divided  into  tvro  or  three 
parts,  or  it  may  be  incorporated  with  the  adductor  magnus.  The  adductor  magnus 
varies  in  the  degree  of  its  segmentation.  Its  condjdar  part  has  been  found  quite 
distinct  from  the  rest  of  the  muscle.  The  upper  transverse  part  is  so  frequently 
divided  from  the  rest  by  the  superior  profunda  artery,  that  it  is  looked  upon 
by  some  anatomists  as  a  special  muscle,  being  called  the  adductor  niiaimus 
(Henle,  Giinther,  Macalister).  On  the  other  hand,  the  muscle  has  been  found 
undivided,  and  its  upper  part  completely  united  to  the  quadratus  femoris  (Mac- 
alister). 

Nerves. — The  adductor  muscles  as  a  whole  are  supplied  by  the  obturator 
nerve,  but  the  adductor  magnus  likewise  receives  a  branch  from  the  great  sciatic, 
and  the  outer  part  of  the  pectineus  sometimes  has  a  branch  from  the  anterior 
crural. 

Actions. — The  gracUis  acts  as  an  adductor  of  the  limb.  The  gracilis,  semi- 
tendinosus,  semimembranosus,  and  sartorius  muscles,  together  with  the  popliteus, 
all  rotate  the  leg  inwards  at  the  knee-joint ;  the  latter  muscle  acting  chiefly  in 
the  flexed  state  of  the  knee. 

The  ijectineus  is  partly  a  flexor  and  partly  an  adductor. 

The  adductorcs  magnus,  longus,  and  hrccis,  adduct  the  thigh,  and,  along  with 
their  opponents  the  gluteus  medius  and  minimus,  and  with  the  gluteus  maximus, 
balance  the  body  on  the  femur  in  walking. 

The  Ulo-jysoas  and  the  adductor  muscles,  together  with  the  pectineus,  being  all 
inserted  at  the  back  part  of  the  femur,  tend  to  rotate  the  thigh  outwards  at  the 
same  time  that  they  produce  their  adducting  and  flexing  actions.  The  advan- 
tage of  this  preponderance  of  rotators  outwards  over  rotators  inwards  becomes 
apparent  by  reference  to  the  movements  which  take  place  in  walking.  When  a 
step  is  taken,  the  pelvis  is  drawn  forwards  on  that  side  on  which  the  foot  has 
been  advanced,  which  involves  a  considerable  rotation  of  t7icj)clris  hachvards  at 
the  other  hip- joint,  by  the  action  of  the  muscles  of  the  opposite  limb. 


MUSCLES   AND   FASCIA    OF   THE   LEG   AND  FOOT. 
i\NTERIOR  REGION. 

Fascia. — The  aponeurosis  of  the  leg  is  particularly  dense  in  the 
upper  and  fore  part,  and  is  strengthened  by  fibres  from  the  tendons  of 
the  biceps  externally,  and  the  sartorius,  gracilis,  and  semimembranosus 
internally.  Behind,  over  the  pophteal  space,  it  consists  of  strong 
Iransverse  fibres,  which  bind  together  the  muscles  of  the  outer  and 
inner  sides,  and  is  perforated  at  the  lower  part  of  the  space  by  the 
external  saphenous  vein  ;  lower  down  it  becomes  much  thinner  over 
the  gastrocnemius  muscle.    The  fascia  is  adherent  to  the  periosteum 
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covering  the  head,  the  spine  and  the  posterior  margin  of  the  tibia,  the 
head  of  the  fibula,  and  the  outer  and  inner  malleoli ;  and  it  invests 
the  leg  completely  except  at  the  inner  surface  of  the  tibia.  From  its 
deep  surface  intermuscular  septa  are  prolonged  inwards  between  the 
muscles  on  the  anterior  and  outer  aspects  of  the  leg,  and  afPord  attach- 
ment along  with  the  upper  part  of  the  fascia  itself  to  some  of  their  fibres. 

Beneath  the  gastrocnemius  and  soleus  muscles  on  the  back  of  the 
leg,  a  deep  layer  of  fascia  is  stretched  from  side  to  side,  binding  down 
the  deeper  muscles  firmly  in  the  hollow  between  the  tibia  and  fibula. 
Where  covered  by  the  soleus  and  gastrocnemius,  this  fascia  is  weak, 
but  it  becomes  stronger  as  it  escapes  from  under  cover  of  those  muscles 
and  approaches  the  malleoli. 

Below  the  ankle  the  deep  fascia  of  the  leg  becomes  continuous  with 
that  of  the  foot.  In  front,  and  on  the  sides  of  that  joint,  it  is 
strengthened  by  broad  bands  of  fibres,  which  are  called  annular  liga- 
ments. These  serve  as  retinacula,  confining  the  tendons  in  their 
natural  positions. 

The  anterior  annular  ligament  includes  two  structures,  one  placed 
on  the  lower  part  of  the  leg,  the  other  opposite  the  bend  of  the  ankle. 
The  vjjjm-  tancl,  ligamenium  transversum  cruris  (Henle),  of  considerable 
breadth,  stretches  from  the  lower  end  of  the  fibula  to  the  lower  end  of 
the  tibia,  and  binds  down  the  vertical  portion  of  the  extensor  tendons 
as  they  turn  forwards  to  the  foot :  the  sheath  for  the  tendon  of  the 
tibialis  anticus  is  distinct  fr'om  the  others.  The  lower  hand,  ligamentiaro 
cruciatum  cruris  (Henle),  presents  superficially  the  appearance  of  the 
letter  placed  thus  upon  its  side,  being  single  in  its  outer  half,  and 
usually  divided  into  two  branches  internally.  The  outer  portion  consists 
of  a  strong  loop  of  fibres  arising  from  the  fore  part  of  the  os  calcis,  com- 
pletely surrounding  the  peroneus  tertius  and  extensor  longus  digitorum 
muscles,  and  inserted  into  the  fore  part  of  the  os  calcis,  deep  in  the 
hollow  between  that  bone  and  the  astragalus.  Less  regular  is  the 
arrangement  of  the  bands  which  pass  from  the  extremity  of  the  loop  to 
the  inside  of  the  foot :  the  strongest  and  most  constant  band  passes 
superficial  to  the  extensor  pollicis  and  on  the  deep  surface  of  the  tibialis 
anticus  muscle,  only  a  few  fibres  passing  superficial  to  the  latter  ;  while 
another  band,  lower  down,  after  crossing  both  those  tendons,  is  inserted 
into  the  lower  side  of  the  foot  in  front  of  the  ankle. 

The  internal  annular  ligament  crosses  the  space  between  the 
inner  ankle  and  the  heel  through  which  the  tendons  of  the  flexor 
muscles  run.  Its  upper  border,  continuous  with  the  fascia  of  the  leg 
(more  especially  the  intermuscular  layer),  is  very  imperfectly  defined  ; 
and  its  lower  border,  giving  origin  to  many  fibres  of  the  abductor 
pollicis,  is  but  little  more  distinct.  Its  anterior  extremity  is  attached 
to  the  inner  malleolus,  and  its  posterior  is  inserted  into  the  inner 
surface  of  the  calcaneum  ;  but  between  these  two  points  it  arches  over 
several  osseous  grooves  so  as  to  form  canals  for  the  passage  of  tendons. 
The  first  canal  (next  to  the  malleolus)  contains  the  tendon  of  the 
tibialis  posticus,  and  the  second  that  of  the  flexor  longus  digitorum, 
each  being  provided  with  a  synovial  lining.  Then  follows  a  wider 
space  for  the  passage  of  the  posterior  tibial  vessels  and  nerve.  Lastly, 
a  fourth  canal  upon  the  astragalus,  lined  like  the  first  two  by  a  synovial 
bursa,  transmits  the  tendon  of  the  flexor  longus  pollicis. 

The  external  annular  ligament  extends  from  the  point  of  the 
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outer  malleolus  to  the  outer  surface  of  the  calcaneum,  and  keeps  in 
place  the  tendons  of  the  long  and  short  peronei  muscles.  The  tendons 
are  close  together,  and  are  surrounded  by  one  synovial  sac. 

The  dorsal  fascia  of  the  foot  is  reduced  to  a  thin  membrane  pro- 
longed from  the  anterior  annular  ligament  over  the  extensor  tendons. 
Beneath  it,  deeper  layers  of  fasciae  are  placed  over  the  short  extensor  of 
the  toes  and  the  interossei  muscles. 

Muscles. — Between  the  tibia  and  fibula,  and  on  the  front  of  the  leg, 
are  placed  four  muscles — the  tibialis  anticus,  extensor  proprius  pollicis, 
extensor  longus  digitorum,  and  peroneus  tertius  ;  and  on  the  dorsum 
of  the  foot  one  muscle  only  arises, — the  extensor  brevis  digitorum. 

The  tibialis  anticiis  arises  from  the  external  tuberosity  of  the  tibia, 
and  about  t\YO-thirds  of  the  outer  surface  of  that  bone  ;  from  a  small 
portion  of  the  adjoining  interosseous  ligament ;  from  the  strong  fascia  of 
the  leg  ;  and  from  an  aponeurotic  septum  placed  between  it  and  the 
extensor  longus  digitorum.  The  tendon  glides  in  a  synovial  sheath 
beneath  the  anterior  annular  ligament,  and  is  inserted  into  the  inner 
and  lower  part  of  the  internal  cuneiform  and  the  contiguous  extremity 
of  the  first  metatarsal  bone,  dividing  slightly  into  two  slips  as  it 
descends. 

Relations. — This  muscle  is  entirely  covered  by  the  aponeurosis  of  the  leg.  It 
rests  upon  the  outer  surface  of  the  tibia,  and  the  interosseous  ligament.  Its 
outer  surface  is  in  contact  above  with  the  extensor  longus  digitorum.  and  lower 
down  with  the  extensor  proprius  poUicis  ;  it  also  conceals  the  anterior  tibial 
vessels  and  nerve.  Its  tendon  passes  over  the  lower  end  of  the  tibia,  the  ankle- 
joint,  and  the  inner  surface  of  the  tarsus. 

Varieties. — In  cases  of  talipes  the  tendon  of  this  muscle  has  been  found  split 
into  two,  one  half  going  to  the  usual  place  of  insertion,  the  other  to  the  astra- 
galus or  first  metatarsal  ;  the  whole  tendon  has  also  been  seen  inserted  into  the 
plantar  fascia.  The  tibw-fasciaVis  ant'icus  is  a  small  muscle  described  by  Wood, 
arising  from  the  lower  third  of  the  anterior  edge  of  the  tibia  over  the  tibialis 
anticus  and  inserted  into  the  annular  ligament  and  deep  tibial  fascia.  It  may 
also  exist  as  a  tendinous  slip  from  the  tibialis  anticus. 

The  extensor  proprius  pollicis  pedis  muscle,  or  extensor  hal- 
lucis,  placed  between  the  tibialis  anticus  and  the  extensor  longus 
digitorum,  arises  from  the  middle  three-fifths  of  the  anterior  narrow 
part  of  the  inner  surface  of  the  fibula,  and  from  the  contiguous  portion 
of  the  interosseous  ligament.  Its  tendon  passes  through  a  distinct 
compartment  in  the  lower  portion  of  the  annular  ligament  in  and 
along  the  dorsum  of  the  foot,  to  be  inserted  into  the  base  of  the  ter- 
minal phalanx  of  the  great  toe.  A  delicate  expansion  given  off  from 
the  tendon  on  each  side  spreads  over  the  joint  between  the  metatarsal 
bone  and  the  first  phalanx. 

Rclatwiis. — This  muscle  is  partly  concealed  by  those  between  which  it  is  placed. 
It  lies  external  to  the  anterior  tibial  artery  m  the  leg,  but  crosses  in  front  of 
that  vessel  at  the  bend  of  the  ankle,  and  is  internal  to  it  on  the  foot. 

Varieties. — The  extensor  ossis  metatarsi  xjollicis  is  a  small  muscle,  sometimes 
found  as  a  slip  from  the  extensor  proprius,  or  from  the  tibialis  anticus.  or  from, 
the  extensor  communis  digitorum  ;  or  it  may  be  a  distinct  muscle  arising  close 
to  the  extensor  proprius,  and  traversing  the  same  compartment  of  the  annular 
ligament  with  that  muscle. 

The  extensor  primi  internodii  pollicis,  another  occasional  muscle  is  nearly 
always  an  offshoot  from  the  extensor  proprius,  though  it  -  has  been  fomid 
separate.   It  was  seen  by  Wood  in  one  half  of  the  subjects  examined  by  him. 
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The  extensor  longus  digitorum  pedis  arises  from  the  external 
tuberosity  of  the  tibia  ;  from  the  head  and  the  anterior  narrowed  part 

of  the  inner  surface  of  the  fibula  in  front  of 
Fig.  191.  the  interosseus  membrane,  for  about  three- 

fourths  of  its  length  ;  from  a  small  part  of 
'IS'      /  fill       the  interosseus  ligament  at  its  upper  part ; 

also  from  the  aponeurotic  septa  intervening 
between  it  and  the  muscles  on  each  side,  and 
from  the  fascia  of  the  leg.  The  tendon 
diyides  into  four  slips,  which  descend  through 
the  lower  part  of  the  annular  ligament,  in 
the  same  sheath  as  the  peroneus  tertius,  and 
on  the  dorsum  of  the  foot  pass  respectively 
to  the  four  outer  toes.  The  three  inner 
tendons  are  each  joined  at  the  outer  side, 
on  the  first  phalanx,  by  a  tendon  from  the 
extensor  brevis  digitorum.  All  the  four  ten- 
dons are  continued  into  expansions,  which 
are  joined  on  the  first  phalanx  by  tendinous 
processes  from  the  liimbricales  and  interossei 
muscles;  they  divide  into  three  parts,  their 
iliillilli  will  middle  fibres  being  inserted  into  the  second 
phalanx,  while  their  lateral  parts  unite  to- 
gether and  are  inserted  on  the  thirds  in  a 
manner  exactly  similar  to  the  arrangement 
of  the  extensor  tendons  of  the  fingers. 
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Fig.  191. — Muscles  op  the  Leg  and  Foot  froji 
BEFORE.     (A.  T. )  I; 

1,  tendon  of  the  rectus  femoris  ;  1',  Hgamentum  pa- 
tellge  ;  2,  vastus  externus  ;  3,  vastus  internus ;  4,  sar- 
torius  ;  5,  fascia  lata  cut  near  the  place  of  its  insertion 
at  the  knee  ;  6,  inner  head  of  the  gastrocnemius  ;  7, 
inner  part  of  the  soleus ;  8,  tibialis  anticus  ;  8',  itsj 
tendon  near  the  insertion  ;  9,  extensor  longus  pollicis  ; 
9',  its  tendon  ;  10,  extensor  communis  digitorum  longus  ; 
10',  anterior  annular  ligament ;  11,  peroneus  longus  ; 
12,  peroneus  brevis  ;  13,  peroneus  tertius  ;  13',  its 
tendon  at  its  insertion  ;  1 4,  origin  of  the  extensor  com^ 
munis  digitorum  brevis,  the  first  head  of  which  is  seen, 
passing  to  the  great  toe  near  the  line  from  9'. 


Relations. — It  is  in  contact  internally  with  the 
tibialis  anticus  and  extensor  proprius  pollicis,  and 
externally  with  the  peronei  muscles.  It  rests 
upon  the  external  tuberosity  of  the  tibia,  the  an- 
terior surface  of  the  fibula,  the  lower  end  of  the 
tibia,  the  front  of  the  ankle-joint,  and  the  extensor 
brevis  digitorum.  The  anterior  tibial  nerve  passes  obliquely  beneath  its'upper 
part. 

Varieties. — This  muscle  varies  considerably  in  the  mode  and  place  of  insertion 
of  its  various  tendons.  The  tendons  to  the  second  and  fifth  toes  may  be  found 
doubled,  or  extra  slips  are  frequently  given  off  from  one  or  more  tendons  to 
their  coiTesponding-  metatarsal  bones  or  to  the  short  extensor,  or  to  one  of 
the  interossei  muscles. 

The  peroneus  tertius  muscle  arises  below  the  extensor  longus 
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digitorum,  from  the  lower  fourth  of  the  inner  surface  of  the  fibula, 
from  the  lower  part  of  the  interosseus  membrane,  and  from  the  inter- 
muscular septum  Avhich  connects  it  on 
the  outer  side  with  the  peroneus  brevis.  Fig.  192. 

Its  tendon  is  inserted  into  the  upper  sur- 
face of  the  base  of  the  fifth  metatarsal 
bone. 

Fig.  192.— Superficial  •\ru-scLES  and  Tendons  on 

THE  DoRSDil  OF  THE    FoOT  AND   LoWEPw  PaRT  OF 

THE  Front  of  the  Leg  (after  Bourgery).  ^ 

a,  tlie  tibia  ;  6,  the  fibula  ;.  c,  the  scaphoid  bone  ; 
d,  interna]  cuneiform  bone  ;  1,  the  tibialis  anticus 
muscle  ;  1',  its  tendon  descending  in  the  groove  of 
the  internal  cuneiform  bone  ;  2,  extensor  longus  pol- 
licis  ;  2',  its  expansion  on  the  dorsum  of  the  great 
toe  ;  3,  extensor  communis  digitorum  dividing  into 
its  four  tendons  for  the  toes  ;  3',  its  expansion,  and 
3",  final  insertion  (upon  the  second  toe)  ;  4,  peroneus 
tertius  ;  4',  its  expanded  insertion  on  the  base  of 
the  fifth  metatarsal  bone  ;  5,  soleus ;  6,  peroneus 
brevis  ;  7,  extensor  brevis  digitorum  ;  7',  7",  placed 
on  the  transverse  band  of  aponeiu'osis,  marks  the 
first  and  fourth  tendons  of  the  extensor  iDrevis  muscle 
passing  to  join  those  of  the  long  extensor ;  S ,  9, 
part  of  anterior  anmuar  ligament,  and  ligamentum 
cruciatum  ;  between  8  and  c,  the  slings  enclosing  the 
extensor  longus  pollicis  and  tibialis  anticus  ;  belovf 
9,  the  outer  -^^xt  of  the  ligamentum  cruciatum 
enclosing  the  tendons  of  the  extensor  communis  and 
peroneus  tertius  ;  10,  1],  dorsal  transverse  meta- 
tarsal band  of  aponeurosis. 

Relations. — It  is  placed  to  the  outer  side  of 
the  long  extensor  of  the  toes,  TA'itli  which  it  is 
usually  united  at  its  origin,  and  it  passes  through, 
the  same  compartment  of  the  annular  ligament 
with  tha,t  muscle. 

Tarlcth'S — The  peroneus  tertius  is  sometimes  as  large  as  the  extensor  longus 
digitorum  ;  it  has  been  obseiTcd  to  terminate  on  the  fourth,  metatarsal  bone  ; 
and  it  is  sometimes  altogether  wanting. 

The  extensor  brevis  digitorum  pedis  arises  from  the  outer  surfece 
of  the  OS  calcis  in  front  of  the  groove  for  the  peroneus  brevis  muscle, 
and  from  the  lower  band  of  the  anterior  annular  ligament.  It  divides  into 
four  tapering  slips  each  of  which  terminates  in  a  tendon  ;  the  first  or 
most  internal  of  these,  sometimes  reckoned  as  a  distinct  muscle,  is 
inserted  separately  into  the  dorsal  surface  of  the  first  phalanx  of  the 
great  toe  near  its  tarsal  extremity  ;  and  the  other  three  become  severally 
united  to  the  outer  border  of  the  extensor  tendons  proceeding  to  the 
three  next  toes. 

Belatlons. — It  crosses  the  dorsum  of  the  foot  somewhat  obliquely,  resting  on 
the  tarsus  and  metatarsus,  and  lying  beneath  the  tendons  of  the  peroneus  tertius 
and  long  extensor  of  the  toes.  Its  inner  tendon  also  crosses  the  dorsalis  pedis 
artery  and  the  anterior  tibial  nerve. 

Varicf  icf!. — The  tendons  of  this  muscle  vary  considerably  both  as  to  number 
and  position,  they  may  be  reduced  to  two,  or  one  of  them  may  be  doubled.  The 
inner  part  of  the  muscle  very  commonly  forms  a  distinct  cxten-wi'  hivvis  Jialluclj 
being  separate  at  its  origin  from  the  rest  of  the  muscle  ;  this  is  regarded  by 
Henle  as  the  normal  arrangement. 
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Nerves. — All  the  muscles  in  front  of  tlie  leg,  together  with  the  extensor  brevis 
digitormn,  are  sii73plied  by  the  anterior  tibial  nerve. 


The  peroneus  longns  muscle  arises  from  the  head  of  the  fibula,  and 
from  the  upper  two-thirds  of  the  external  surface  of  that  bone  ;  from  the 
fascia  of  the  leg  ;  and  from  the  intermuscular  septa  on  either  side.  It 
ends  above  the  ankle  in  a  tendon  which  passes  downwards  behind  that 
of  the  peroneus  brevis  in  the  hollow  behind  the  external  malleolus,  and 
in  the  same  slieath  of  the  external  annular  ligament  with  it ;  it  then 
inclines  forwards  over  the  outer  margin  of  the  foot,  and  enters  the  groove 
on  the  lower  surface  of  the  cuboid  bone,  proceeding  inwards  and  forwards 
to  be  inserted  into  the  lower  part  of  the  internal  cuneiform  and  the 
tarsal  end  of  the  first  metatarsal  bone  :  an  offset  is  continued  from  it 
to  the  base  of  the  second  metatarsal  bone. 

jRclations. — At  its  origin  the  peroneus  longus  lies  between  the  extensor  com- 
munis digitorum  in  front  and  the  soleus  and  flexor  longus  poUicis  behind  ;  in  the 
lower  part  of  the  leg  it  lies  behind  the  peroneus  brevis.  Beneath  the  external 
annular  ligament  the  tendons  of  both  peronei  are  surrounded  by  the  same 
synovial  sheath.  In  the  sole  of  the  foot  the  tendon  of  the  peroneus  longus  lies 
in  a  fibrous  sheath  formed  by  the  long  plantar  ligament,  and  is  enclosed  by  a 
tubular  sheath  of  synovial  membrane.  A  small  sesamoid  cartilage  is  sometimes 
found  m  that  part  of  the  tendon  which  lies  in  the  groove  of  the  cuboid. 

The  peroneus  brevis  arises  from  the  lower  two-thirds  of  the  external 
•surface  of  the  fibula,  internal  to  the  peroneus  longus,  and  from  the 
intermuscular  septa  on  either  side.  Its  tendon  passes  behind  the 
external  malleolus,  and  inclining  forwards,  is  inserted  into  the  projec- 
tion at  the  base  of  the  fifth  metatarsal  bone. 

Relations. — In  front  it  is  in  contact  with  the  extensor  longus  digitorum  and 
the  peroneus  tertius,  and  behind  with  the  peroneus  longus  and  flexor  longus  poUicis. 
Behind  the  malleolus  it  is  enclosed  in  the  same  fibrous  and  synovial  sheaths  with 
the  tendon  of  the  peroneus  longus,  but  over  the  calcaneuan  it  traverses  a  separate 
sheatli  above  that  for  the  peroneus  longus,  but  lined  by  an  offset  of  tlie  same 
syno\dal  membrane. 

Varieties. — The  following  are  the  most  common  : — The  'peroneus  accessorius 
(Henle)  arises  from  the  fibula  between  the  peroneus  longus  brevis  and  joins  the 
tendon  of  the  former  in  the  sole  of  the  foot.  The ^>»c'7v/^i'?/.s'  qulnti  digiti  arises 
from  the  lower  fourth  of  the  fibula  mider  the  peroneus  brevis,  and  is  inserted 
into  the  aponeurosis  on  the  upper  surface  of  the  little  toe  ;  or  it  may  arise  from 
the  tendon  of  tlie  peroneus  brevis  itself.  (Hallet,  Wood,  Macalister.)  Peroneus 
qmirtus  (Otto)  arises  from  the  back  of  the  fibula,  between  the  i^eroneus  brevis 
and  the  flexor  poUicis,  and  is  inserted  into  a  tubercle  on  the  os  calcis,  behind  the 
tendons  of  the  peroneal  muscles.  (Macalister.) 

Nerves. — The  peroneus  longus  and  brevis  are  supplied  by  the  musculo-cutaneous 
branch  of  the  popliteal  nerve. 


The  muscles  at  the  back  of  the  leg  consist  of  a  superficial  group 
inserted  into  the  extremity  of  the  calcaneum,  and  a  deeper  group 
covered  in  by  a  deep  fascia  and  descending  to  the  sole. 

The  SUPERFICIAL  GROUP  consists  of  three  muscles  ;  two  of  them, 
placed  one  on  the  surface  of  the  other,  are  of  large  size,  the  gastro- 
cnemius and  soleus,  form  the  bulk  of  the  calf  of  the  leg,  and  are 
inserted  into  the  heel  by  a  common  tendon — the  tendo  Achillis ;  the 
third,  a  small  muscle,  the  plcmtaris,  descends  between  the  other  two. 


EXTERNAL  REGION. 


POSTERIOR  REGION. 


GASTROCNEMIUS  MUSCLE. 
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The  gastrocnemiTis  muscle  arises  by  two  thick  tendinous  heads  from 
the  condyles  of  the  femur,  and  ends  below  in  the  tendo  Achillis.  The 


Fig.  193. — Superficial  Muscles  of  the  Leg,  seex 
FKOM  BEHIND  (after  Bourgery).  | 

1,  lower  outer  part  of  the  vastus  muscle  ;  2, 
biceps  flexor  cruris  ;  8,  semitendinosus  ;  4,  semi- 
membranosus ;  5,  gracilis  ;  6,  sartorius  ;  7,  outer,  and 
8,  inner  head  of  the  gastrocnemius  ;  9,  jDlaced  in 
the  popliteal  space,  points  to  the  plantaris  ;  9',  its 
thin  tendon  inside  the  tendo  Achillis  ;  10,  the  filores 
of  the  soleus  descending  to  the  flat  tendon,  which 
joining  with  that  of  the  gastrocnemius,  forms  +  + 
the  tendo  Achillis  ;  11,  peroneus  longus  ;  12,  peroneus 
brevis ;  13,  flexor  longus  digitorum  ;  14,  tibialis 
posticus  ;  15,  is  placed  on  the  lower  part  of  the 
fibula,  and  points  to  the  lower  fibres  of  the  flexor 
longus  pollicis,  the  tendon  of  which  is  seen  descending 
over  the  tibia  at  15'. 


G- 


Fig.  193 
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outer  tendon  of  origin  is  attached  to  a 
depression  on  the  outer  side  of  the  ex- 
ternal condyle,  above  the  groove  for  the 
popliteus  muscle_,  and  also  to  the  upper  and 
back  part  of  the  same  condyle.  The  inner  ft^ 
tendon  is  attached  in  a  horizontal  line  to  an  ^ 
impression  above  the  back  part  of  the  in- 
ternal condyle,  and  to  a  small  part  of  the 
xidge  running  to  the  linea  aspera.  The 
muscular  fibres  descending  from  the  two 
heads  remain  separated  by  a  vertical  groove 
on  the  surface,  but  those  next  the  middle 
meet  at  an  angle  on  a  tendinous  structnve  |  '  / 

below.    The  fibres  of  the  superior  tendons 
spread  out  upon  the  surface  of  the  mus-  f|  i  fj 

cle  ;  the  inferior  tendon  lies  on  the  dee]>  ^ 
surface  of  the  muscular  mass,  and  is  con 
tinued  upv^^ards  in  a  thin  aponeurosis  witl  ^-'fk 
parallel  fibres,  which  glide  against  the 
soleus :  between  the  superficial  tendon  of 
each  head  and  the  deep  common  tendon, 
the  greater  number  of  the  muscular  fibres 
run  obliquely  downwards  and  forwards. 
The  lower  edge   of  each  muscular  part 
presents  a  convexity  downwards  ;  the  inner 
descending  farthest.     A  synovial  bursa, 
usually  communicating  with  the  knee-joint, 

lies  beneath  the  inner  head  of  origin,  and  separates  it  from  the  tendon 
of  the  semimembranosus  muscle.  In  the  outer  head  a  sesamoid  fibro- 
cartilage  is  sometimes  met  with  over  the  outer  condyle  of  the  femur, 
which  is  occasionally  found  ossified. 

Belations. — The  heads  of  the  gastrocnemius  muscle  form  the  inferior  boundaries 
of  the  popliteal  space,  and  are  placed  between  the  hamstring-  muscles  :  the  pero- 
neal nerve  is  lodg-ed  between  the  external  head,  and  the  biceps.  The  g-astrocne- 
mius  conceals  the  popliteus,  ]3lantaris  and  soleus  muscles,  with  the  popliteal 
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vessels  and  internal  popliteal  nerve.  The  short  saphenous  vein  is  placed  on  its 
surface,  in  the  interval  between  its  two  parts. 

Varictk's. — The  gastrocnemius  is,  in  some  cases,  joined  by  a  bundle  of  muscular 
fibres,  which  arises  separately  from  the  femur  above  one  of  the  condyles.  This 
bundle  has  been  observed  passing  between  the  popliteal  artery  and  vein  (R.  Quain, 
op.  cit.,  plate  80,  figs.  4  and  5). 


Fi?.  194. 


Fig.  194. — Superficial  Muscles  op 
THE  Leg,  seen  proji  the  inner 
SIDE  (after  Bourgery).  \ 

1,  vastus  internus  ;  2,  sartorius  ; 
2',  its  tendon,  spreading  on  the  inner 
upper  part  of  the  tibia  ;  3,  gracilis  ; 
4,  semitendinosus  ;  4',  its  insertion  ; 
and  between  and  4',  that  of  the 
graciHs  ;  5,  semimembranosus  ;  6, 
inner  head  of  the  gastrocnemius  ;  7, 
soleus  ;  8,  8',  placed  upon  the  tendo 
Achillis,  point  to  the  small  tendon  of 
the  plantaris  descending  on  the  inner 
side ;  9,  small  jxirt  of  the  tendon  of 
the  tibialis  posticus  ;  10,  flexor  com- 
munis digitorum  ;  11,  flexor  longus 
pollicis  ;  12,  tibialis  anticus  ;  12',  its 
tendon  of  insertion ;  13,  abductor  pol- 
licis. 


The  soleiis  muscle  arises 
externally  from  the  posterior 
surface  of  the  head  and  upper 
third  of  the  shaft  of  the 
fibula  ;  internally  from  the 
oblique  line  which  gives  inser- 
tion to  the  popliteus,  and  from 
the  posterior  edge  of  the  tibia 
about  three  inches  below  that 
line ;  and  between  the  tibia 
and  fibula,  from  a  tendinous 
band  which  arches  over  the 
posterior  tibial  vessels  and 
nerve.  Inferiorly,  the  muscular 
fibres  descend  upon  the  tendo 
Achillis  considerably  further 
than  those  of  the  gastroc- 
nemius. The  posterior  surface 
presents  a  thin  coverino-  of 
longitudinal  aponeurotic  fibres 
continued  up  from  the  tendon 
below,  and  gliding  on  the 
similar  tendinous  surface  of 
the  gastrocnemius  muscle.  On 
the  deep  surface  the  edges  of 


two  membranous  tendons,  the  other  edges  of  which  look  towards  the 
middle  line  of  the  muscle,  imbedded  in  its  substance,  are  seen  descend- 
ing from  the  tibial  and  fibular  origins  :  the  fibres  from  the  deep 
aspects  of  those  tendons  are  directed  obliauely  inwards  to  a  tendinous 
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septum  whicli  cliyicles  the  muscle  into  lateral  halves ;  while  those  from 
their  superficial  aspects  pass  with  similar  obliquity  to  the  flat  tendon 
on  the  surface  of  the  muscle,  the  fibres 
placed  at  the  sides  forming  the  lateral  Fig.  195. 

borders  and  part  of  the  deep  surface  of 
the  muscles.  Thus  the  soleus  is  composed 
entirely  of  short  oblique  fibres  of  from 
one  to  two  inches  in  length. 


195.— Deep  Posterior 
Leg.    (A.  T.) 


Muscles  of  the 


a,  popliteal  surface  of  the  femur  ;  h,  bare  surface 
of  the  upper  fourth  of  the  fibula,  from  which  the 
soleus  muscle  has  been  removed  ;  c,  malleolus  in- 
terrius  ;  d,  malleolus  externus  ;  e,  tuberosity  of  the  os 
calcis,  with  a  part  of  the  tendo  Achillis  inserted  into 
it,  and  the  plantaris  on  its  inner  side  ;  1,  inner  head  of 
the  gastrocnemius  cut  short  at  its  origin  ;  2,  outer 
head ;  3,  plantaris  ;  4,  tendon  of  the  semimem- 
branosus muscle  near  its  insertion,  seen  spreading  in 
three  portions,  viz. ,  to  the  inside  of  the  tibia,  towards 
the  popliteal  fascia,  and  towards  the  ligamentum 
posticum  ;  5,  tendon  of  the  biceps  inserted  into  the 
liead  of  the  fibula  ;  6,  poijliteus  muscle  ;  7,  upper 
part  of  the  origin  of  the  soleiis  from  the  fibula,  cut 
short  ;  7',  line  of  its  tibial  origin  ;  between  these 
figiires  is  seen  the  peif oration  in  the  upper  part  of 
the  interosseous  membrane  ;  8,  tibialis  posticus  ;  8', 
its  tendon,  passing  between  the  flexor  digitorum 
communis  and  the  tibia  ;  9,  flexor  digitor.im  com- 
munis ;  9',  its  tendon,  with  that  of  the  tibialis  pos- 
ticus, passing  behind  the  malleolus  intemus  ;  10, 
flexor  longus  pollicis  ;  10',  placed  beside  its  tendon, 
where  it  passes  over  the  tibia  and  astragalus  ;  11, 
peroneus  longus;  11',  its  tendon  behind  that  of  the 
peroneus  brevis,  passing  down  behind  the  malleolus 
externus  ;  12,  peroneus  brevis. 

JRelatlmis. — The  soleus  rests  upon  the  flexor 
longus  pollicis,  flexor  longus  digitormn,  and 
tibialis  posticus  muscles,  together  with  the  pos- 
terior tibial  vessels  and  nerve,  from  which,  how- 
ever, it  is  separated  by  the  deep  aponeurosis. 

Varieties. — To  the  soleus  an  accessory  por- 
tion is  occasionally  added  at  its  lower  and  inner 
part  ;  this  usually  ends  on  the  inner  side  of  the 
tendo  Achillis,  but  it  sometimes  f  onns  a  tendon, 
attached  separately  to  the  os  calcis. 

The  tendo  Achillis.  the  thickest  and 
strongest  tendon  in  the  body,  is  formed  by 
the  union  of  the  flat  tendon  of  the  gastro- 
cnemius with  the  thicker  and  more  rounded 
tendon  of  the  soleus.  It  is  from  three  to 
four  mches  long  below  the  point  where  the 
muscular  fibres  of  the  soleus  cease  to  be 
attached  to  it.  It  is  inserted  inferiorly  into  the  back  part  of  the 
tuberosit}'  ot  the  os  calcis.  A  synovial  bursa  is  interposed'  between  the 
uppei  part  ol  the  tabeiosity  of  the  os  calcis  and  the  tendon. 
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The  plantaris  muscle  arises  from  the  femur  immediately  above  the 
external  condyle,  and  from  the  posterior  ligament  of  the  knee-joint  ; 
its  muscular  part  is  from  three  to  four  inches  in  length,  and  terminates 
in  a  long  delicate  tendon,  which  inclines  inwards  between  the  gastro- 
cnemius and  soleus,  and,  running  along  the  inner  border  of  the  tendo 
Achillis,  is  inserted  not  far  from  it  into  the  posterior  part  of  the  calcaneum. 

Varieties. — The  plantaris  varies  in  its  mode  of  termination  ;  it  is  sometimes 
enclosed  in  tlie  lower  part  of  the  tendo  Achillis  ;  and,  in  other  cases,  it  ends  in 
the  internal  annular  ligament,  which  binds  down  the  tendons  and  vessels  behind 
the  inner  malleolus.  It  is  not  unfrequently  absent  altogether.  This  muscle,  which 
is  little  developed  and  almost  vestigial  in  man,  is  sometimes  of  large  size  in 
animals,  and  in  some  is  continued  forward  in  the  sole  of  the  foot  as  a  part  of  the 
flexor  muscles  of  the  toes. 

The  DEEP  GROUP  of  posterior  muscles  of  the  leg  is  in  close  contact 
with  the  bones  ;  it  consists  of  the  popliteus,  flexor  longus  digitorum, 
flexor  longus  pollicis,  and  tibialis  posticus. 

The  popliteus,  an  oblique  muscle  placed  below  the  knee,  arises  by  a 
thick  tendon,  about  an  inch  in  length,  from  the  fore  part  of  the 
popliteal  groove  on  the  outer  surface  of  the  external  condyle  of  the 
femur,  within  the  external  lateral  ligament  and  capsule  of  the  knee-joint ; 
it  is  in  contact  with  the  external  semilunar  cartilage,  and  receives 
additional  fibres  from  the  posterior  ligament  of  the  joint.  The  mus- 
cular fibres  diverge  as  they  pass  downwards,  and  are  inserted  into 
the  triangular  surface  of  the  tibia  above  the  posterior  oblique  line. 

The  tendon  of  the  popliteus  muscle  occupies  the  groove  on  the  outside 
of  the  femur  in  flexion  only. 

Relations. — The  popliteus  is  bound  down  by  an  aponeurosis,  principally  derived 
from  the  tendon  of  the  semimembranosus  muscle.  The  plantaris  and  gastro- 
cnemius muscle,  the  popliteal  vessels  and  internal  popliteal  nerve  lie  upon  its 
posterior  surface. 

The  three  remaining  muscles  of  this  group  are  bound  down  together 
by  a  deep  fascia,  which  extends  between  the  tibia  and  fibula,  and  sepa- 
rates them  from  the  soleus. 

The  flexor  longus  digitorum  pedis  muscle,  or  flexor  perforans, 

arises  from  the  posterior  surface  of  the  tibia,  in  a  space  extending  from 
the  oblique  line  to  within  three  inches  of  the  inner  ankle  ;  it  likewise 
arises  in  connection  with  the  flexor  longus  pollicis,  by  aponeurotic  fibres, 
which  pass  over  the  surface  of  the  tibialis  posticus.  Its  tendon  descends 
in  a  groove  behind  the  internal  malleolus,  lying  on  that  of  the  tibialis 
posticus,  and  invested  by  a  distinct  fibrous  and  synovial  sheath  ;  it  is 
then  directed  under  the  arch  of  the  os-  calcis,  obliquely  forwards  and 
outwards,  into  the  sole  of  the  foot,  crossing  the  tendon  of  the  flexor 
longus  pollicis  inferiorly,  and  connected  with  it  by  a  tendinous  slip  ;  it 
then  divides  into  four  parts,  which  pass  forwards  to  be  inserted  into 
the  terminal  phalanges  of  the  four  smaller  toes.  Each  digital  tendon 
enters  a  fibrous  sheath  on  the  toe  to  which  it  belongs,  perforates  the 
corresponding  tendon  of  the  flexor  brevis  digitorum,  and  is  invested 
with  synovial  membrane,  and  connected  by  viucula  accessoria  to  the 
phalanges ;  the  whole  arrangement  being  essentially  the  same  as  that 
which  has  been  already  described  in  the  fingers. 

Relations. — ^It  rests  upon  the  tibia  and  upon  the  inner  surface  of  the  tibialis 
posticus,  the  tendon  of  which  it  also  crosses  about  two  inches  above' the  ankle. 
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It  is  covered  at  the  upper  part  by  the  soleus  and  inferiorly  by  the  aponeui'osis  of 
the  leg-.    Upon  it  also  lie  the  posterior  tibial  vessels  and  nerve. 

Varieties. — A  second  head  of  origin  has  not  unfreqiiently  been  found.  This 
may  arise  from  the-  outer  tuberosity  of  the  tibia,  or  from  the  fibula,  or  from  the 
fascia  of  the  leg-.  This  second  head  has  been  seen  joining  the  accessorius  or  even 
replacing  it  (Otto).  Gies  describes  an  accessory  slip  from  the  tibialis  anticus, 
which  joined  the  flexor  digitorum  at  the  ankle.  Kfexor  dlgiti  secund'i ijrovvius 
was  found  by  Bahnsen,  arising  from  the  back  of  the  tibia. 


Fig.  196. — Second  Latek  of  Plantar  Muscles, 

1,  tendon  of  the  Sexor  longus  pollicis  muscle,  emerging 
behind  from  its  sheath  below  the  sustentaculum  tali,  and 
passing  deeper  than,  2,  the  tendons  of  the  deep  common  flexor  ; 
3,  two  heads  of  the  flexor  accessorius  ;  4,  the  four  lumbricales  ; 

5,  tendon  of  the  flexor  brevis  cut  short  and  seen  splitting  to 
allow  the  passage  through  it  of  the  tendon  of  the  long  flexor  ; 

6,  flexor  brevis  poUicis  ;  7,  flexor  breads  minimi  digiti  ;  there 
is  also  represented  on  the  cater  side  of  the  foot  the  tendon  of 
the  peroneus  longus  winding  round  the  cuboid  bone. 

Intimately  connected  with  the  tendon  of  the 
flexor  longus  digitornm  are  the  flexor  accessorius 
and  the  lumbricales  muscles,  which,  although  they 
occupy  the  foot,  ma  y  be  most  conveniently  de- 
scribed in  this  place. 

The  flexor  accessorius  arises  by  two  heads, 
the  internal  and  larger  of  which  is  fleshy,  and  is 
attached  to  the  inner  surface  of  the  calcaneum, 
while  the  external,  flat,  narrow,  and  tendinous, 
is  attached  to  the  plantar  surface  of  the  cal- 
caneum a  little  in  front  of  the  external  tubercle, 
and  to  the  ligamentum  longum  plant^e.  Those 
origins  united  form  a  muscular  mass  which  is  inserted  into  the 
external  border  and  upper  and  lower  surfaces  of  the  tendon  of  the  flexor 
longus  digitorum. 

The  lumbricales  muscles,  four  in  number,  arise  from  the  tendons  of 
the  flexor  longus  digitorum  at  their  point  of  division,  each  being,  with 
the  exception  of  the  most  internal,  attached  to  two  tendons.  They 
pass  forward  to  the  inner  sides  of  the  fotu'  outer  toes,  each  muscle  ending 
in  a  tendon,  which  is  inserted  into  the  expansion  of  the  extensor  tendon 
on  the  dorsum  of  the  first  phalanx  of  the  toe. 

Belat'wns. — In  the  sole  of  the  foot  the  tendons  of  the  flexor  longus  digitorum, 
together  with  the  flexor  accessorius  and  the  lumbricales,  are  covered  below  by 
the  flexor  bre\-is  digitorum  ;  the  plantar  nerves  and  hinder  part  of  the  external 
plantar  artery  being  placed  between.  These  tendons,  with  then  additional  mus- 
cles, conceal  the  adductor  pollicis,  the  tendon  of  the  flexor  longus  pollicis, 
the  transversus  pedis,  the  interossei  muscles,  and  the  plantar  arterial  arch. 

The  flexor  longus  pollicis  pedis,  or  flexor  hallucis  muscle,  arises 
from  the  lower  two-thirds  of  the  posterior  surface  of  the  fibula,  except 
for  an  inch  at  its  lowest  part ;  from  the  intermuscular  septum  between 
it  and  the  peronei ;  and  from  the  aponeurosis  common  to  it  and  the 
flexor  longus  digitorum,  which  covers  the  tibialis  posticus.  The  mus- 
cular fibres,  passing  obliquely  backwards  and  downwards,  end  in  a 
tendon  on  the  posterior  surface  of  the  muscle.  This  tendon  traverses 
a  grooYe  on  the  lower  end  of  the  tibia,  at  the  back  of  the  astragalus  and 
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the  under  surface  of  the  sustentaculum  tah,  being  bound  down  to  those 
bones  by  fibrous  and  synovial  sheaths.  Thence  passing  forwaiids  and 
inwards,  in  the  sole  of  the  foot,  it  gives  off  a  tendinous  slip  to  the 
tendon  of  the  flexor  longus  digitorum,  by  which  it  is  crossed,  and 
proceeds  in  a  fibrous  sheath  over  the  first  phalanx  of  the  great  toe 
to  be  inserted  into  the  base  of  the  terminal  phalanx. 

Belat'ions. — Tliis  muscle  is  concealed  for  the  most  part  by  the  soleus,  a  small 
part  only  at  the  outer  side  of  the  tendo  Achillis  being-  covered  by  the  fascia  of  the 
leg".  Externally  it  is  in  contact  with  the  peronei,  and  internally  with  the  tibialis 
posticus.  It  rests  upon  the  fibula  and  conceals  the  peroneal  vessels.  Below  the 
ankle  the  tendon  of  this  muscle  is  separated  from  that  of  the  flexor  long-us  digi- 
torum by  an  interval  of  more  than  half  an  inch,  in  which  are  placed  the  pos- 
terior tibial  vessels  and  nerves.  In  the  sole  it  is  covered  by  the  plantar  fascia 
and  abductor  poUicis  muscle  ;  it  is  also  crossed  by  the  plantar  vessels  and  nerves, 
and  the  tendon  of  the  long  flexor  of  the  toes.  It  rests  upon  the  flexor  brevis 
pollicis. 

Varieties. — This  muscle  is  liable  to  very  few  variations,  but  the  mode  of  union 
of  its  tendon  with  that  of  the  flexor  longus  digitorum  is  exceedingly  variable. 
According  to  Turner,  in  no  two  subjects  is  it  exactly  similar.  In  almost  every 
case  the  slip  of  union  comes  from  the  flexor  pollicis,  though  in  about  one-sixth  of 
the  cases  an  additional  slip  proceeds  from  the  flexor  digitorum  to  the  flexor  pollicis 
(Turner,  Wood).  Complete  separation  of  the  tendons  is  very  rare.  This  slip  from 
the  flexor  pollicis  most  frequently  passes  to  the  second  and  third  toes  but  it  may 
pass  to  the  second  only,  or  to  all  the  four  outer  toes. 

The  i)eronco-calcaneus  biternus  is  a  small  muscle  described  by  MacaUster  as  the 
probable  homot^q3e  of  the  pronator  quadratus  of  the  arm.  It  arises  below  the 
flexor  longus  pollicis  from  an  oblique  line  on  the  back  of  the  fibula,  behind  the 
external  malleolus,  passes  over  the  sustentaculum  tali  in  the  groove  with  the 
flexor  pollicis,  to  be  inserted  into  a  tubercle  of  the  os  calcis  (Muscular  Anomalies, 
p.  125). 

Fig.  197. — Transverse  Section  of  the  PaaiiT 
Foot  between  the  Tarsus  and  Metatarsus. 
A.  T.  4 

a,  b,  c,  articular  metatarsal  surface  of  the  internal, 
middle,  and  external  cuneiform  bones  ;  d  and  e,  the 
surfaces  of  the  cuboid  bone  for  the  fourth  and  fifth 
metatarsal  bones  ;  between  these  bones  are  seen  the 
strong  interosseous  and  plantar  ligaments  which 
bind  them  together  ;  1,  slip  of  the  tendon  of  the 
tibialis  anticvis,  which  passes  on  to  its  insertion  on 
the  first  metatarsal  bone  ;  2,  tendon  of  the  extensor 
longus  polHcis  ;  3,  slip  of  the  extensor  brevis  digi- 
torum to  the  great  toe  ;  3',  remainder  of  the  ex- 
tensor brevis  digitorum  ;  4,  four  slips  of  the  ex- 
tensor communis  digitorum  longus  ;  5,  peroneus 
tertius  ;  6,  peroneus  brevis  ;  7,  peroneus  longus  cut  obliquely  where  it  is  emerging  from 
its  sheath  below  the  cuboid  bone  ;  8,  tendon  of  the  flexor  longus  polhcis  ;  9,  tendon  of 
the  flexor  communis  digitorum  longus,  with  the  slip  of  union  from  the  flexor  pollicis  ; 
10,  flexor  accessorius  ;  11,  abductor  pollicis ;  12,  flexor  brevis  digitorum  ;  13,  abductor 
minimi  digiti. 

The  tibialis  posticus  muscle,  placed  between  the  two  lonpf  flexor 
muscles,  arises  from  the  whole  interosseous  membrane  except  for  two 
inches  at  the  lower  end,  and  from  the  adjacent  surfaces  of  the  tibia  and 
fibula,  the  tibial  attachment  extending  from  the  superior  tibio-fibular 
articulation  to  a  point  at  a  lower  level  than  that  of  the  flexor  longus 
digitorum,  and  the  attachment  to  the  fibula  extending  along  the  three 
middle  fifths  of  that  bone  ;  it  also  arises  from  the  aponeurosis  derived 
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from  the  adjacent  mnscles,  which  covers  it.  The  muscular  fibres  end 
in  a  strong  flat  tendon,  which,  passing  between  the  tibia  and  the  long 
flexor  of  the  toes,  turns  forwards  in  a  groove  beneath  the  internal 
malleolus,  and  is  inserted  into  the  tuberosity  of  the  scaphoid  bone. 

From  its  insertion,  offsets  of  the  tendon  are  prolonged  forwards  to 
all  the  cuneiform  bones,  to  the  os  cuboides,  and  to  the  bases  of  the 
gecond,  third,  and  fourth  metatarsal  ]3ones ;  and  one  thin  process  is 
directed  backwards  to  the  sustentaculum  tali.  The  tendon  is  covered 
by  a  synovial  membrane  behind  the  malleolus.  Close  to  its  insertion, 
where  it  lies  against  the  astragalus,  it  contains  a  sesamoid  fibro- 
cartilage,  which  is  occasionally  converted  into  bone. 

jRclations. — The  tilDialis  posticus  is  concealed  in  great  part  by  tlie  apon'^rosis 
prolonged  over  it  from  the  muscles  on  either  side.  Superiorly,  where  it  is^not 
covered  by  these  muscles,  it  supports  the  posterior  tibial  and  peroneal  vessels. 

Varieties. — These  are  rare.  Several  anatomists  have  described  an  occasional 
muscle,  which  arises  from  the  back  of  the  tibia  below  the  flexor  digitoiiim,  and 
is  inserted  into  the  capsule  of  the  ankle-joint  or  into  the  ligamentum  cruciatum. 
This  is  the  tensor  of  the  capsule  of  the  ankle-joint  of  lienle  and  Linhart,  or  the 
tibialis  secundus  of  Bahnsen. 

Nerves. — The  gastrocnemius,  plantarls,  soleus,  and  popliteus,  are  supplied  with 
branches  from  the  internal  popliteal  nei've.  The  flexor  longus  digitorum,  flexor 
longus  pollicis  and  tibialis  posticus  derive  their  nerves  from  the  posterior  tibial. 

THE  PLANTAR  FASCIA  AND  MUSCLES. 

The  superficial  fascia  of  the  sole  of  the  foot  resembles  that  of  the 
palm  of  the  hand.  It  forms  a  thick  cushion,  especially  over  bony  pro- 
minences, and  consists  mainly  of  small  lobules  of  fatty  tissue  iDound 
down  by  numerous  fibrous  bands  which  pass  vertically  from  the  skin  to 
the  deep  fascia. 

The  deep  plantar  fascia,  which  is  remarkably  strong,  is  composed 
of  dense  white  glistening  fibres,  the  greater  number  of  which  are 
arranged  in  a  longitudinal  direction,  and  extend  from  the  under  surface  of 
the  OS  calcis  forwards  to  the  heads  of  the  metatarsal  bones.  It  presents 
a  central  and  two  lateral  portions,  clearly  marked  off  from  each  other 
by  two  strong  intermuscular  septa,  indicated  on  the  surface  by  grooves. 
The  inner  portion,  thinner  and  looser  than  the  others,  invests  the 
abductor  pollicis,  and  is  often  partly  removed  with  the  skin  in  dissec- 
tion. It  is  continuous  round  the  inner  border  of  the  foot  with  the  dorsal 
fascia  and  with  the  internal  angular  ligament.  The  outer  part  covers  the 
abductor  minimi  digiti,  and  is  much  stronger,  particularly  between  the 
outer  tubercle  of  the  calcaneum  and  the  base  of  the  fifth  metatarsal  bone, 
between  which  points  it  forms  a  strong  ligament.  It  is  continuous 
round  the  outer  border  of  the  foot  with  the  dorsal  fascia,  and  sends  a  thin 
prolongation  forwards  over  the  insertion  of  the  abductor  and  the  short 
flexor  of  the  little  toe.  The  central  'portion,  like  the  corresponding  part 
of  the  palmar  fascia,  is  narrow  behind,  and  becomes  wider  and  thinner 
towards  the  toes.  At  the  back,  where  it  is  thickest,  the  fascia  is 
attached  to  the  inner  tubercle  on  the  under  surfice  of  the  calcaneum 
immediately  behind  the  origin  of  the  flexor  brevis  digitorum,  with 
.  which  muscle  it  is  closely  connected.  Nearly  opposite  the  middle  of 
the  metatarsal  bones,  this  fascia,  becoming  broader  and  thinner  as  it 
advances,  begins  to  divide  into  five  processes,  one  for  each  of  the  toes ; 
and  from  this  point  forwards  to  the  base  of  the  toes,  numerous  strong 
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transverse  fibres  are  super  added,  which  bind  the  processes  together, 
and  connect  them  closely  with  the  skin.  Near  the  articulation  of  the 
toes  with  the  metatarsal  bones,  each  of  the  five  processes  divides,  to 
permit  the  passage  of  the  flexor  tendons  ;  and  the  two  bundles  of  fibres 
resulting  from  the  division  of  each  process,  after  strengthening  the 
sheath  of  the  tendons  over  which  they  pass,  are  attached  to  the  sides  of 
the  metatarsal  bone,  and  are  blended  with  the  transverse  ligament 
uniting  those  bones.  From  the  point  of  splitting  of  each  process,  as  in 
the  hand,  fibrous  bands  are  continued  forwards  to  the  skin  in  the 
divisions  between  the  toes. 

The  two  intermuscular  septa  which  lie  .  between  the  middle  and 
lateral  portions  of  the  plantar  fascia  pass  deeply  into  the  sole  of  the 
foot  ;  they  separate  the  flexor  brevis  digitorum  from  the  abductor 
pollicis  on  the  inner  side,  and  from  the  abductor  minimi  digiti  on  the 
outer  side,  and  give  partial  origin  to  each  of  these  muscles. 

In  the  sole  of  the  foot  as  in  the  palm  of  the  hand  there  is  a  band 
of  transverse  fibres  across  the  roots  of  the  digits,  placed  immediately 
beneath  the  skin,  and  connected  with  the  subjacent  sheaths  of  the 
tendons.  The  digital  nerves  and  vessels  are  covered  by  this  structure, 
which  receives  the  name  of  transverse  ligament  of  the  toes. 

Shoet  Plantar  Muscles. — These  muscles  may  most  conveniently 
be  described  in  layers,  as  they  are  found  in  the  course  of  a  dissection. 
The  first,  or  superficial  layer  includes  the  common  flexor  of  the  toes, 
and  the  abductors  of  the  great  and  little  toes.  The  second  layer  consists 
of  the  flexor  accessorius  and  the  lumbricales,  the  third  layer  of  the  deep 
plantar  muscles  of  the  great  and  little  toes,  and  the  fourth  layer  of  the 
dorsal  and  plantar  interossei. 


Fig.  198,— First  Layer  of  Plantar  Muscles,  as  seen  on 

THE  removal  op  THE  PlANTAR  FaSCIA.  | 

1,  abductor  pollicis  ;  2,  flexor  brevis  digitorum  ;  on  the 
second  toe  the  sheath  is  opened  so  as  to  show  the  tendon  of 
the  flexor  brevis  perforated  by  that  of  the  flexor  longus  ;  on 
the  other  toes  the  transverse  and  oblique  crossing  fibres  of  the 
sheath  are  shown  ;  3,  strongest  portion  of  the  plantar 
aponeurosis  left  upon  the  surface  of  the  flexor  brevis,  near  the 
OS  calcis  ;  4,  abductor  minimi  digiti ;  5,  the  lumbricales 
miiscles  :  6,  tendon  of  the  flexor  longus  hallucis  muscle. 


First  layer  of  Muscles. — The  flexor  brevis 
digitorum,  or  iiexor  perfo^atiis,  arises  by  a 
small  pointed  and  tendinous  attachment  from  the 
inner  part  of  the  greater  tuberosity  of  the  cal- 
caneum,  from  the  deep  surface  of  the  plantar 
fascia  for  about  two  inches  forwards,  and  from 
the  intermuscular  septum  on  each  side.  The 
muscle  terminates  in  four  slender  tendons,  in- 
serted into  the  second  phalanx  of  each  of  the  four 
outer  toes.  Each  tendon  prior  to  its  insertion 
divides  and  gives  passage  between  its  parts  to  the 
tendon  of  the  long  flexor,  in  a  manner  precisely 
similar  to  the  arrangement  of  the  tendons  of  the  flexor  sublimis  and 
flexor  profundus  muscles  of  the  hand. 

Relations.— ^\ns>  muscle  lies  between  tlie  abductor  pollicis  and  abductor  minimi 
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digiti,  and  is  covered  by  the  plantar  fascia.  wLicli  adlneres  very  closelv  to  tlie 
posterior  part  of  its  surface,  and  gives  origin  there  to  some  of  its  fibres  ;  it 
conceals  the  flexor  acce&sorius,  with  the  tendons  of  ihe  flexor  longus  digiioram. 
the  lumbricales.  and  the  plantar  vessels  and  nerves. 

Varieties. — This  muscle  has  been  seen  with  only  thi-ee  tendons,  that  for  the 
little  toe  being  absent ;  or  with  five  tendons,  two  to  the  second  toe.  The  slip  to 
the  little  toe  frequently  arises  as  a  small  fusif oi-rn  muscle  from  the  side  of  the 
long  flexor  tendon,  or  from  the  flexor  accessorius  :  or  it  may  arise  by  two  heads, 
one  from  the  long  flexor,  the  other  from  the  inner  tubercle  of  the  os  calcis. 

The  abductor  poUicis  pedis  muscle  arises  from  the  inner  part  of 
the  larger  protuberance  of  the  calcanenm,  from  the  internal  annular 
ligament  and  the  tendinous  and  fibrous  structures  on  the  inner  border 
of  the  foot  as  far  forwards  as  the  internal  cuneiform  bone,  from  the 
septum  between  it  and  the  flexor  brevis  digitorum,  and  from  the  plantar 
fascia  covering  it.  The  fleshy  fibres  end  in  a  tendon,  which,  after 
uniting  with  the  internal  head  of  the  flexor  brevis  pollicis,  is  inserted 
into  the  inner  border  of  the  base  of  the  first  phalanx  of  the  gTeat  toe. 

BeJations. — It  is  covered  by  the  thin  internal  division  of  the  plantar  fascia. 
Its  deep  surface  is  in  contact  with  the  tendons  of  the  tibialis  anticus  and  pos- 
ticus, and  of  the  long  flexor  muscles,  ^^-ith  the  flexor  brevis  poUicis.  and  vi.ih  the 
plantar  vessels  and  nen-es. 

Yai'ieties. — The  abductor  pollicis  sometimes  sends  a  slip  to  the  base  of  the 
first  phalanx  of  the  second  toe.  Another  slip  is  occasionally  given  to  the  sMn  of 
the  ball  of  the  great  toe. 

The  abductor  mininii  digiti  muscle  has  a  wide  origin  behind, 
fi'om  the  front  of  both  tubercles  on  the  under  surface  of  the  os  calcis, 
from  the  external  intermuscular  septum,  and  from  the  deep  surface  of 
the  process  of  the  plantar  fascia  which  extends  fi'om  the  external 
tubercle  to  the  base  of  the  fifth  metatarsal  bone.  The  fleshy  fibres 
end  in  a  tendon,  which  after  sliding  along  a  smooth  impression  on  the 
inferior  surface  of  the  base  of  the  fifth  metatarsal  bone,  is  inserted 
into  the  external  stirface  of  the  base  of  the  first  phalanx  of  the  little  toe. 

Belations. — This  muscle  is  covered  by  the  plantar  fascia.  Its  deep  surface  is 
in  contact  with  the  external  head  of  the  flexor  accessorius.  the  ligamentum 
longum  plantce.  the  peroneus  longus,  and  the  flexor  brevis  minimi  digiti. 

Vainety. — The  abductor  ossis  metatarsi  minimi  digiti  is  an  occasional  muscle 
which  arises  from  the  external  tubercle  of  the  os  calcis,  and  is  inserted  into  the 
spur-like  process  of  the  fifth  metatarsal  bone  beneath  the  outer  margta  of 
the  plantar  fascia.  It  may  be  adherent  to  the  abductor  minimi  digiti,  and  it  has 
been  seen  mserted  into  the  middle  or  even  the  anterior  part  of  the  metatarsal 
bone.  It  was  first  described  as  a  human  muscle  by  Wood,  and  it  occurs  nearly 
once  in  every  two  subjects.    CWood,  IMacalister.) 

The  Secoxd  Layer  of  Muscles. — The  Sezor  accessorius  and  the 
lumbricales  muscles  composing  this  layer,  have  been  already  described 
(p.  253)  with  the  tendons  of  the  long  flexor  muscles,  with  v>'hich  they 
are  intimately  associated. 

The  Teied  Layer  of  Mfscles. — The  fiescr  "brevis  pclHcis  pedis 
arises  by  a  flat  tendinous  process  from  the  inner  border  of  the  cuboid 
bone  and  from  the  fibrous  band  sent  to  the  cuneiform  bones  from  the 
tendon  of  the  tibialis  posticus.  The  muscle  is  single  and  pointed 
behind,  but  m  front  it  divides  so  as  to  form  two  muscular  bellies 
which  are  inserted  by  tendons  one  into  the  inner  border  of  the  base  of 
the  first  phahmx  in  union  with  the  abductor  pollicis,  the  other  into  the 
outer  border  m  union  with  the  adductor. 
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Belations. — The  tendon  of  the  flexor  longus  pollicis  runs  m  the  interval 
between  the  heads  of  the  short  flexor.  A  sesamoid  bone  is  developed  in  connec- 
tion with  each  tendon  of  the  short  flexor. 

Fig.  199. — Third  Layer  of  Plantar  Muscles. 

1,  flexor  brevis  pollicis  ;  2,  adductor  polHck  ;  3,  trans  versus 
pedis  ;  4,  flexor  brevis  minimi  digiti  ;  5,  r»,  part  of  the  third 
and  fourth  dorsal  interossei  ;  6,  6,  the  second  and  third  plantar 
interossei  ;  7,  tendon  of  the  peroneus  longus  passing  round 
the  cuboid  bone  to  enter  its  groove  ;  8,  long  plantar  ligament 
passing  forwards  to  the  ridge  of  the  cuboid  bones  and  spreading 
over  the  groove  of  the  peroneus  tendon. 

The  adductor  pollicis  pedis,  placed  obliquely 
in  the  sole  of  the  foot,  and  forming  a  thick  fleshy 
mass,  arises  from  the  tarsal  extremities  of  the 
third  and  fourth  metatarsal  bones,  and  from  the 
sheath  of  the  peroneus  longus  muscle  ;  narrowing 
as  it  passes  forwards,  it  is  inserted,  conjointly 
with  the  external  head  of  the  flexor  brevis  pollicis, 
into  the  base  of  the  first  phalanx  of  the  great  toe. 

Relations. — At  its  inner  side  it  is  connected  with  the 
flexor  brevis  pollicis ;  its  deep  surface  rests  upon  the 
second,  third,  and  fourth  metatarsal  bones  and  the  inter- 
vening interosseous  muscles.  Tlie  external  plantar  artery 
and  nerve  pass  inwards  beneath  its  outer  border. 

Variety. — The  opponens  hallucis  is  a  muscle  frequently 
found.  It  usually  comes  off  as  a  slip  from  the  adductor,  and  is  inserted  into  the 
metatarsal  bone  of  the  great  toe.    It  occurs  in  some  apes.  (Macalister.) 

The  transversus  pedis  consists  of  narrow  fasciculi  of  fleshy  fibres, 
placed  transversely  under  cover  of  the  flexor  tendons,  and  arising  from 
the  inner  lateral  metatarso-phalangeal  ligaments  of  the  four  outer  toes. 
The  fibres  of  the  muscle  pass  transversely  inwards,  and  are  inserted  in 
union  with  the  adductor  pollicis  into  the  first  phalanx  of  the  great  toe. 

Itclat'ions, — Superficially  it  is  crossed  by  the  flexor  tendons  and  by  the  digital 
nerves  ;  its  deep  surface  rests  upon  the  heads  of  the  second,  third,  and  fourth 
metatarsal  bones,  the  interossei  muscles  and  the  digital  vessels. 

Variety. — The  slip  from  the  little  toe  is  frequently  absent  :  absence  of  other 
slips  or  of  the  entire  muscle  has  also  been  recorded.  (Boehmer.) 

The  flexor  brevis  minimi  digiti  arises  by  tendinous  fibres  from 
the  base  of  the  fifth  metatarsal  bone,  and  from  the  sheath  of  the  pero- 
neus longus,  and  terminates  in  a  tendon  which  is  inserted  into  the  base 
and  external  border  of  the  first  phalanx  of  the  little  toe. 

Relations. — It  is  covered  partly  by  the  abductor  minimi  digiti,  partly  by  the 
plantar  fascia.  It  rests  upon  the  fifth  metatarsal  bone,  and  its  tendon  blends  at 
its  insertion  with  the  inferior  metatarso-phalangeal  ligament. 

Variety. — The  oppoiiens  minimi  digiti  is  a  small  additional  muscle  frequently 
found  at  the  inner  border  of  the  flexor  brevis,  of  which,  indeed,  it  would  seem 
to  be  a  slip.  It  is  always  united  to  the  flexor  bre^as  for  some  distance  from  its 
origin,  but  is  inserted  separately  into  the  inner  side  of  the  anterior  half  of  the 
fifth  metatarsal  bone. 

The  Fourth  Layer  of  Muscles. — The  interosseous  muscles  of 

the  foot,  like  those  of  the  hand,  are  seven  in  number,  three  plantar  and 
four  dorsal  ;  the  plantar  interossei  are  visible  only  from  the  under  side : 
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the  dorsal  muscles  are  visible  both  from  above  and  below.  Two  muscles 
are  found  in  each  space,  except  the  innermost,  in  which  there  is  only  one. 

Fif'.  200,  A. — The  Dorsal  Interosseous 
Muscles  from  above,  i 
1,  2,  3,  4,  the  several  dorsal  inter- 
osseous muscles  :  the  final  insertion  of 
the  extensor  tendons  into  the  phalanges 
of  the  toes  is  also  shown  in  this  figure. 

B.— The  Plantar  Interosseous  Mus- 
cles FROM  below. 
1,  2,  3,  the  three  plantar  interossei  ; 
this  figure  also  shows  the  long  and  short 
plantar  ligaments,  and  the  insertion  of 
the  tendon  of  the  peroneus  longus  mus- 
cle into  the  first  metatarsal  bone. 

The  dorsal  interossei  he  one 
in  each  interspace.  Each  muscle 
arises  by  two  heads  from  the  ad- 
jacent sides  of  two  metatarsal 
bones  ;  their  muscular  fibres  are 
attached  pennately  on  the  two 
sides  of  a  central  tendon  which 
is  inserted  partly  into  the  dorsal 
surface  of  the  first  phalanx  and 
partly  into  the  extensor  apo- 
neurosis of  the  toe  to  which  each  belongs.  The  first  two  are  inserted 
one  on  each  side  of  the  second  toe  ;  the  third  and  fourth  are  severally 
inserted  on  the  outer  sides  of  the  third  and  fourth  toes.  At  the  proximal- 
€nds  of  each  muscle  there  is  an  interval  between  the  two  origins 
giving  passage  to  perforating  arteries  as  in  the  hand. 

The  plantar  interossei  arise  from  the  inner  and  under  surfaces  of  the 
third,  fourth,  and  fifth  metatarsal  bones,  and  are  severally  inserted  in 
a  manner  similar  to  the  dorsal  interossei,  partly  into  the  inner  sides  of 
the  first  phalanges  of  the  third,  fourth,  and  fifth  toes,  and  partly  into 
the  extensor  tendons  of  these  toes. 

Nerves. — The  flexor  brevis  dig-itorum,  the  abductor,  tlie  flexor  brevis  pollicis, 
and  the  two  inner  lumbricales,  are  supplied  by  the  internal  plantar  nerve  ;  all 
the  other  plantar  muscles,  including-  the  flexor  accessorius  and  ihe  interossei,  are 
supplied  by  the  external  plantar  nerve, 

Actions  of  the  Muscles  of  the  Leg-  and  Foot  There  is  only  one  muscle  of  the 

leg,  Yiz.,i\\Q popUte us,  which  acts  on  the  knee-joint  alone.  Its  principal  action  is 
that  of  a  rotator  inwards  of  the  lower  leg- ;  and  it  is  interesting  to  observe  that, 
while  inward  rotation  of  the  leg-  at  the  i:nee-joint  occurs  only  in  flexion,  it  is 
in  that  position  only  that  the  tendon  of  the  popliteus  lies  in  its  groove  on  the 
femur. 

It  may  here  be  observed  that  owing  to  the  difference  in  the  direction  of  the 
bend  at  the  ankle,  as  compared  with  that  at  the  wrist-jouit.  some  confusion  is 
apt  to  arise  in  the  description  of  the  action  of  the  muscles  of  the  leg  upon  the 
foot.  As  it  is  obvious  from  morphological  considerations,  that  the  anterior  sur- 
face of  the  leg  and  the  dorsal  surface  of  the  foot  belong  to  the  general  extensor 
surface  of  the  limb,  corresponding  with  the  back  of  the  forearm  and  the  dorsum 
of  the  hand  ;  and  that  the  back  of  the  leg  and  the  sole  of  the  foot  belong-  in  the 
tame  way  to  the  general  Jiexoi'  sui-face  corresponding  with  the  front  of  the  fore- 
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arm  and  tlie  palm  of  the  hand,  the  foot  being  in  a  position  of  over-extension,  it 
follows  that  the  muscles  on  the  anterior  aspect  of  the  leg  are  really  extensors, 
and  that  theii-  action  in  moving  the  foot  so  as  to  approximate  the  toes  to  the 
front  of  the  leg  merely  increases  the  over-extension  ;  while,  on  the  other  hand, 
the  muscles  on  the  posterior  aspect  of  the  leg  are  really  flexors,  and  their  action 
in  straightening  the  ankle-joint  is  to  reduce  merely  this  over-extension  by  an 
opposite  movement  of  flexion.  Nevertheless,  it  has  been  customary  to  apply  the 
name  of  flexion  to  the  action  of  raising  the  foot  on  the  front  of  the  leg,  and  that 
of  extension  to  its  depression.  In  the  following  description  the  usual  terms  are 
employed. 

The  f/asti'0(memim  muscle  acts  both  as  a  flexor  of  the  knee  and  an  extensor  of 
the  ankle-joint.  "Wlien  the  anterior  muscles  of  the  leg  fix  the  ankle-joint,  it  is 
fitted  to  act  as  a  flexor  of  the  knee  ;  when  the  knee  is  fixed  either  by  being 
placed  ui  complete  extension  or  by  the  sustained  action  of  the  extensor  muscles, 
the  gastrocnemius  acts  entirely  on  the  foot,  and  combines  vtdth  the  salens  in 
lifting  the  heel  from  the  ground,  and  in  raising  the  body  on  the  toes. 

The  tihiaUs  antlcus  and  pcroneiLS  tcrthis  are  flexors  of  the  foot ;  the  tlMalis 
posficvs  and  ucroneus  longiis  and  Irevis  are  extensors.  The  two  tibial  muscles  acting 
together,  raise  the  inner  border  of  the  foot,  and  draw  it  inwards.  The  three 
peronei  muscles  raise  the  outer  border  of  the  foot  and  draw  it  outwards.  The 
peroneus  longus,  in  crossing  the  foot  inferiorly,  strengthens  the  transverse  arch 
formed  by  the  metatarsal  bones  and  anterior  range  of  tarsal  bones  ;  especially 
when  that  arch  is  pressed  upon  by  the  weight  of  the  body  falling  on  the  balls  of 
the  toes,  as  in  stooping  with  bended  knees. 

The  flexor  and  extensor  muscles  of  the  toes,  including  the  lumh'icales  and 
interossei,  aet  like  the  corresponding  muscles  in  the  hand.  The  direction  of  the 
flexor  longus  digitorum  is,  however,  modified  by  the  flexor  acccssorms,  so  as  to 
bring  its  line  of  action  into  the  direction  of  the  middle  of  the  foot  and  of  the 
short  flexor.  The  flexor  accessorius  and  tendon  of  the  long  flexor  muscles, 
likewise  assist  the  short  flexor  and  the  plantar  aponeurosis  in  maintaining  the  arch 
of  the  foot. 

MOKPHOLOa^  -  OF  THE  LIMB-MUSCLES. 

It  has  already  been  mentioned  (p,  185)  that  the  muscles  of  the  limbs  and  limb 
gu'dles  are  primarily  derived  mainly  from  the  ventro-lateral  division  of  the 
epaxial  set  of  muscles.  In  the  case  of  the  upper  limbs  there  are  no  muscles  of 
hj'paxiai  origin,  but  in  the  lower  limb  there  are  at  least  two  muscles  which  may 
be  regarded  as  prolongations  outwards  from  the  hypaxial  set,  one  passing  to  its 
inner  and  anterior  (preaxial)  aspect  (psoas),  the  other  to  its  posterior  and  outer 
(postaxial)  aspect  (pyriformis).  These  two  muscles  are  consequently  without 
homologues  in  the  upper  limbs.  As  each  limb  begins  bud-like  to  project  from 
the  side  of  the  embryo,  it  may  be  supposed  to  receive  an  enveloping  sheath  of 
muscle  from  the  side  of  the  body  (Humphiy).  This  sheath  is  at  first  a  simple 
infundibulum,  but  it  gradually  extends  in  length  with  the  growth  of  the  limb, 
and  becomes  segmented,  pai-i  2)crss?{,  with  the  segmentation  of  the  hard  parts. 
The  deeper  fibres  of  the  sheath  are  restricted  to  passing  from  one  segment  to  the 
next,  while  the  superficial  fibres  are  frequently  found  to  pass  over  one  segment 
altogether,  to  the  more  distal  parts.  Humphry  holds  that  of  the  three  layers 
into  v\^hich  the  trunk  portion  of  the  ventro-lateral  muscle  divides,  two  layers 
may  be  traced  into  its  appendicular  segments,  corresponding  respectively  to  the 
external  oblique  and  superficial  portion  of  the  internal  oblique  layers.  In  the 
upper  limb,  from  the  gTeater  freedom  of  movement  of  the  girdle,  and  from  its 
more  superficial  position,  the  fii'st  segment  of  the  muscular  sheath  is  longer,  and 
its  constituent  parts  more  easily  recognised,  than  in  the  case  of  the  trunk-girdle 
muscles  of  the  lower  limb,  which  are  not  diSerentiated  to  the  same  extent  from 
the  trunk  muscles.  Traced  to  the  shoulder-girdle,  the  superficial  layer  of  trunk- 
limb  muscles  is  found  to  divide  into  three  principal  masses.  Anteriorly  are  the 
pectorals ;  superiorly  and  posteriorly  are  the  cleido-mastoid  and  tra,pezius,  the 
latter  being,  continued  to  the  bone  of  the  forearm  as  the  deltoid  ;  and  infeiiorly 
and  posteriorly  the  latissimus  dorsi.    Beneath  the  trapezius  are  the  rhomboids. 
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and  on  the  deeper  surface  of  tlie  latissimus  dorsi  are  its  occasional  scapular  por- 
tion and  the  teres  major,  all  of  which  are  formed  in  the  deeper  parts  of  this 
layer.  The  muscles  of  this  layer  are  frequently  found  to  some  extent  united 
together  either  as  varieties  in  man,  or  as  regular  structures  among  some  of  the 
lower  animals,  and  it  is  interesting  to  note  that  most  of  the  varieties  hitherto 
described,  seem  to  be  reversions  so  far  towards  a  uniform  type.  Thus  in  Lepi- 
dosiren,  the  pectoralis  major  and  latissimus  dorsi  are  blended  together  at  their 
margins,  so  as  to  form  one  continuous  muscle  ;  and  in  man  the  frequently  recur- 
ring axillary  arches  or  loops  of  muscular  fibres  which  pass  from  one  muscle  to 
the  other  across  the  axillary  space  may  point  to  an  imperfectly  segmented  condi- 
tion. Again,  the  pectoralis  major  is  always  united  in  man  mth  the  superficial 
fibres  of  the  external  oblique,  but  in  the  cryptobranch  it  is  continuous  with  it  in. 
its  entire  thickness.  The  cleido-mastoid,  which  in  man  is  in  close  relation  with 
the  clavicular  portion  of  the  pectoralis  major,  being  only  separated  from  it  by 
the  clavicle  runs  with  the  anterior  part  of  the  trapezius  into  the  deltoid  in  those 
animals  in  which  the  clavicle  is  deficient,  forming  a  mastoido-humeral  muscle. 

Tlie  trank-limb  muscles  of  the  deep  layer,  form  a  much  less  comj)lete  layer 
than  those  of  the  superficial.  They  are  attached  to  the  shoulder-girdle  in  two 
sets.  In  front  of  the  glenoid  cavity,  and  attached  to  the  coracoid.  is  the  costo- 
coracoid  muscle  (in  man  called  subclavius  from  its  more  common  place  of 
attachment)  ;  and  behind  the  glenoid  cavity,  attached  to  the  scapula,  are  the 
costo-scapular  muscles,  comprising  the  seiTatus  magnus,  and  the  levator  scapulae. 
Besides  these  there  is  the  slender  omo-hyoid  from  the  front  of  the  hyoidean  arch 
to  the  upper  border  of  the  scapula. 

In  the  lower  limb  the  ventro-appendicular  muscles  are  represented  for  the 
most  pare  by  the  oblique  abdominal  muscles,  only  those  muscles  which  pass  over 
the  girdle  to  the  limb  being  found  distinct.  The  gluteus  maximus  most  closely 
represents  the  latissimus  dorsi,  and  is  similarly  inserted  into  the  postaxial  border 
of  the  limb.  The  pectoralis  corresponds  most  nearly  with  the  gracilis,  and  the 
trapezio-deltoid  with  the  anterior  pari:  of  the  external  oblique  and  pectineus. 
The  gracilis  and  pectineus  arise  near  each  other,  and  are  inserted  into  the  pre- 
axial  border  of  the  limb.  The  pectineus,  however,  seems  to  consist  of  two  parts, 
of  which  the  inner  may  bs  related  to  subclavius,  and  the  outer  to  great  pectoral 
and  deltoid. 

All  the  other  muscles  of  the  limbs  are  i?it?'insic,  and  in  their  relation  to  the 
several  segments  are  arranged  in  groups  which  may  in  the  main  be  compared 
homologically  with  each  other.  These  groups  are  situated  chiefly  on  the  ventral 
and  dorsal  aspects,  or  on  the  preaxial  and  postaxial  borders  of  the  limbs,  and  the 
muscles  of  v>^hich  they  are  composed  are  respectively  flexors  and  extensors,  or 
X^rotractors  and  retractors. 

In  attempting,  however,  to  institute  a  homological  comparison  between  the 
individual  m.uscles  of  the  various  segments  in  the  two  limbs,  it  will  be  necessary 
to  bear  in  mind,  first,  the  great  difference  in  the  attitude  of  the  bones  of  the 
proximal  segments,  the  fl-cxor  surface  in  the  upper  limb  being  thro^\'n  forwards 
as  if  by  an  outward  twist,  and  in  the  lower  limb  the  flexor  sm'face  being  tmned 
backwards  as  if  by  an  inward  twist  of  the  proximal  segments  ;  and  fm-ther,  the 
preponderance  in  the  second  segment  of  the  lower  limb  of  the  preaxial  bone 
(tibia)  over  the  postaxial  (fibula)  as  opposed  to  the  greater  development  of  the 
upper  end  of  the  postaxial  bone  of  the  arm  (uLaa)  over  the  preaxial  (radius). 
These  differences  are  apt  to  lead  to  confusion  and  difficulty,  inasmuch  as  the 
insertions  of  homologous  muscles  are  in  some  cases  very  different  in  the  two 
limbs.  In  such  cases  the  detei-mination  of  the  homologies  may  be  greatly 
assisted  by  the  observation  of  the  more  constant  origins.  For  example,  the 
great  extensor  of  the  forearm  is  inserted  into  the  postaxial  ulna,  while  m  the 
leg  the  quadriceps  is  inserted  into  the  preaxial  tibia ;  and  yet  few  will  doubt 
,  the  justness  of  the  homological  comparison  betv^een  them. 

In  the  distal  segments  of  both  lim^bs  the  muscles,  though  more  numerous, 
become  shorter  and  more  uniform  in  theii-  disposition,  and  hence  the  homology' 
becomes  m.ore  apparent  between  the  m^uscles  of  the  hand  and  foot,, than  in  those 
situated  nearer  the  root  of  the  limbs. 


262 


COMPAEISON  OF  THE  LIMB-MUSCLES. 


From  what  has  been  said  it  appears  that  considerable  difficulty  still  prevails 
in  the  determination  of  the  muscular  homologies  of  the  upper  and  lower  limbs, 
especially  in  their  proximal  segments  and  attachment  to  the  trunk,  and  the  com- 
parison of  these  muscles  cannot,  therefore,  be  minutely  followed  out.  But  the 
following  table  may  be  useful  to  the  student  of  human  anatomy,  as  presenting 
what  appear  to  be  the  most  probable  views  of  the  muscular  relations  in  the  upper 
and  lower  limbs,  and  as  indicating  the  bearing  upon  such  views  of  some  facts  in 
comparative  anatomy  as  well  as  of  some  of  the  varieties  mentioned  in  the  pre- 
vious description  of  the  individual  muscles.  (Upon  this  subject  consult  the  works, 
of  Humphry,  Mivart,  Eolleston  and  Huxley,  previously  quoted  in  the  Osteology.) 
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Cleido-mastoid  and  sterno-mastoid  ) 


10. 


lOd. 
11. 


E-homboids  .       .       .       .       .  ^ 

Levator  scapulna  ) 
Serratus  magnus  (      *       '  ' 

Latissimus  doisi  \ 

Teres  major       ,  ) 

Pectoralis  major  . 

Pectoralis  minor  . 

Subclavius    (second   pectoral  oi 
birds,  Eolleston) 

Omohyoid  . 

II.  Muscles  passing  mainly  from  Girdle  to  Limb. 
(Sa.  Scapular  part 
Clavicular  par 
Supra  spinatus  . 


la,  h.  External  oblique. 

i  Internal  oblique. 

2.  2a  I  Transversalis. 
(  Quadratus  Lumborum. 

3.  Gluteus  maximus. 
3rt.  Tensor  vaginae  f  emoris. 

4.  Gracilis.    Part  of  pectineus  ? 
4c7.  Coccygeus.  ? 

4&.  Inner  or  deep  head  of  Pectineus,. 
supplied  by  obturator  nerve 
(Eolleston)'? 

5.  ? 


G.  Deltoid 


Infra  spinatus  . 
Teres  minor 

Subscapularis 

Coraco-brachialis 

c.  'Cj)pei\  middle  and 
parts 

Biceps  flexor  cubiti 
a.  Scapular  head 
Coracoid  head 

c.  Humeral  Ticnd 
Brachialis  Anticus 
Triceps  extensor  cubiti 
a.  Scapular  head 

External  humeral  head 

c.  Internal  humeral  head 


lower 


6/z.  Sartorius. 
5       Pectineus,  outer  head  supplied  by 
\         anterior  crural  nerve  (EoUestonX 
7.  Obturator  internus  1 
la,  Iliacus. 

Ih.  Iliacus  minor  (Luschka). 
Gluteus  medius. 
Gluteus  minimus. 

da,  If,  c.  Three  adductors,  with  perhaps 
obturator  externus. 


10^7,  b. 


[schial  head  of  Biceps  fe- 
moris. 
^  Semi-membranosus. 
f  Semi-tendinosus. 


10c.  Femoral  head  of  Biceps  femoris. 

11.    Quadriceps  extensor  cruris. 
a.  Eectus  femoris. 
h.  Vastus  externus. 
Vastus  internus. 
CiTireus. 


^  The  numbers  nffixed  to  the  several  muscles  in  the  two  columns  are  intended  merely 
as  a  means  of  facilitating  the  reference  from  one  to  the  other,  the  upjoer  limb  being  taken 
as  the  standard  of  comparison.  The  names  of  muscles  printed  in  italics  are  those  of 
varieties  more  or  less  frequently  found  in  human  anatomy. 
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III.  Muscles  passing  ove'r  Elbow  an'd  K^*ee  joints  and  acting  on  th] 

EELATIYE  POSITION  OF  THE  BONES  OF  THE  FOEEAEil  AND  LoWER  LeG. 


Zipper  Lbno, 

11.  Supinator  radii  longn.s 

12.  Supinator  radii  breris 

13.  Pronator  radii  teres 
li.    Pronator  quadratus  . 


Loiver  Llmh. 


Poplit€U3. 

Peroneo-calcancus  intcrnns  QIac- 
alister.) 


IV.  Muscles  passing  oyee  Weist  and  Ankle  joints. 
A.  To  t\e  carpus  and.  metacarpus  or  to  the  tarsus  and  metatarsus, 

1.5.    Tibialis  anticus. 


15.    Extensor  cai-pi  radialis  longior 
1.5^7.  Extensor  carpi  radialis  brevior 
Extensor  ossis  nietacarpi  pollicis 


16. 
17. 
IS. 

19. 


-20. 

20:7. 

2la. 

2lh. 

2lc. 

22. 
22a. 
2.3. 
21. 


Extensor  caipi  rJnaris 
Flexor  carpi  radialis  . 
Flexor  carpi  ulnaris  . 


B.  10 


th 


Extensor  com.  digit,  longus 
Extensor  secundi  iniernod.  poll. 
Extensor  primi  intemod.  poll. 
Extensor  indicis  . 
Extensor  minimi  digiti 

Flexor  digitomm  profundus 
Flexor  longus  iDollicis 
Flexor  digitoiaim  sublimis  . 
Palmaris  lona'us. 


E-etcnsor  ossis  metatarsi  haVucls, 
or  Trith.  the  preceding  muscle. 

16.  Peroneus  tertlus. 

17.  Tibialis  posticus. 

LS.    Peroneus    brevis.    and   in  paii: 
muscles  of  the  calf. 

19.  Peroneus  longus. 

d  \g  it  a  1  p  li  a  la  n  ges. 

20.  Extensor  com.  digit,  long. 
20^7.  Extensor  long,  hallucis, 
21^7.  First  slip  of  ext.  brevis  digit. 
21  &.  Second  slip  of  ext.  brevis  digit. 
2\c.  Occasional  slip  of  peroncu^  ter- 

tius. 

22,  Flexor  digitorum  longus. 
22^7.  Flexor  longus  hallucis. 

23.  Flexor  digitorum  brevis. 

21.  Plantaris,  and  flexors  ? 


V.  Muscles  confined  to  the  Hand  a^^d  Foot. 


i  Tendons  of   extcnsores  secunrli 
2.5.  ^     intemodii  pollicis,  indicis,  and  > 
(    minimi  digiti  .        .        .  .) 

26.  Abductor  pollicis 

27.  Flexor  brevis  pollicis.  inner  head 

a.  outer  head 
2~d.  Opponens  pollicis 

28.  Adductor  pollicis 

29.  Tendons  of  flexor  profimdus  digi-  / 

torum     .        .        .        .  . 

30.  Palmaris  brevis  .... 

31.  Abductor  minimi  digiti 

32.  Flexor  bre^-is  minimi  digiti 

33.  Opponens  minimi  digiti 

34.  Interossei.  dorsal  and  palmar 

a.  Radialis  secundi  dieiti  ( dors. ) 
1).  Ulnaris  sec.  dig.  (i  aim ) 

c.  Radialis  medii  (do:  s.  j  . 

d.  Ulnaris  medii  (dors.;  . 
c.  RadiaUs  quart!  (palm.) 
/.  Ulnaris  quaiii  (dors.)  . 
//.  Radialis  quinti  (palm.) 

35.  Lumbricales  quatuor.  radiales  sec.  ) 

t«rt.  quart,  et  quint,  digit.       .  ^ 


25.  Extensor     communis  digitoitim 

bre^-is. 

26.  Abductor  hallucis. 

27.  Flexor  brevis  hallucis. 
27^/.  Adductor  hallucis  obHquus. 
2Vj.  Opponens  ?ially.cis.\ 

2S.    Transversus  pedis. 

2 0 .   Flexor  c  ommimis  digitoiimi  brevis. 

30.  ? 

31.  Abductor  quinti  digiti. 

32.  Flexor  brevis  quiati  digiti. 

33.  Opponens  cpuinti  digiti. 

31.    Interossei.  dorsal  and  palmar. 

a.  Tibialis  secundi  digiti  (dors.) 
I.  Fibulaiis  sec.  dig.  (dors.; 

c.  Tibialis  teitii  (plant.) 

d.  Filjularis  teiiiii  (dors.) 
r.  TibiaKs  quart!  (plant.) 

Fibularis  quart!  (dors.) 
//.  Tibialis  quinti  (plant.) 
35.    Lumbiicales  quatuor,  tibiales  sec 
teit.  quart,  et  quiat.  digit. 
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MUSCLES  OF  THE  HE.ID  AND  KECK. 


III.  MUSCLES  ASTD  FASCIA   OF  THE  HEAD  ANT>  ITECK. 

EPICRANIAIi  ESGION. 

Fascia. — The  superficial  fascia  is  little  developed  on  the  head  and 
neck  generally,  and  is  in  great  measure  blended  with  structures  described 
under  other  names.  A  layer  of  considerable  firmness,  however,  inter- 
venes between  the  aponeurosis  of  the  occipito-frontalis  muscle  and  the 
skin,  uniting  them  together  :  from  the  surface  of  the  occipital  part  of 
the  muscle  it  becomes  continuous  with  a  superficial  covering  of  the 
posterior  muscles  of  the  neck,  and  on  each  side  of  the  epicranial  apo- 
neurosis it  descends  over  the  temporal  fascia,  and  contains  between  its 
laminae  the  external  muscles  of  the  ear,  with  the  superficial  temporal 
vessels  and  nerves. 

Muscles. — Under  the  title  of  occipito-frontalis  muscle  are  compre- 
hended the  occipital  and  frontal  muscles,  united  together  by  a  thin 
aponeurosis  which  extends  over  and  covers  the  upper  part  of  the 
cranium. 

The  occipitalis  muscle,  thin  and  subcutaneous,  is  attached  infe- 
riorly  by  short  tendinous  fibres  to  the  external  two-thirds,  sometimes 
less,  of  the  superior  curved  line  of  the  occipital  bone,  and  to  the  mastoid 
portion  of  the  temporal  bone,  immediately  above  the  attachment  of  the 
sterno-mastoid  muscle.  Its  fleshy  fibres,  from  one  to  two  inches  in 
length,  are  directed  upwards,  and  terminate  in  distinct  tendinous  fibres, 
continuous  with  the  epicranial  aponeurosis.  The  interval  between  the 
muscles  of  opposite  sides  is  occupied  by  the  aponeurosis. 

The  frontalis  muscle,  larger  and  of  a  paler  colour  than  the  occi- 
pitalis, arises  superiorly  in  a  convex  line  from  the  epicranial  aponeurosis, 
while  inferiorly  its  innermost  "fibres  are  continuous  with  the  pyramidalis 
nasi  muscle;  some  take  attachment  to  the  internal  angular  process  of 
the  frontal  bone,  and  the  others  are  blended  with  the  corrugator 
supercilii  and  with  the  orbicularis  palpebrarum  as  far  as  the  outer  side 
of  the  orbit.  The  fibres  are  nearly  vertical,  running  slightly  inwards ; 
the  margins  of  the  right  and  left  muscles  are  united  for  a  short  dis- 
tance above  the  root  of  the  nose,  but  are  separated  by  an  angular 
interval  superiorly. 

The  epicranial  or  occipito-frontal  aponeurosis  extends  over  the 
upper  surface  of  the  cranium  uniformly  from  side  to  side,  without 
division.  Posteriorly  it  is  attached  to  the  occipitales  muscles,  and  to 
the  protuberance  and  superior  curved  lines  of  the  occipital  bone,  and 
anteriorly  it  terminates  in  the  frontales  muscles,  while  laterally  it  pre- 
sents no  distinct  margin,  but  below  the  temporal  ridge  becomes  thinner 
and  less  aponeurotic,  and  gives  attachment  to  the  superior  and  anterior 
auricular  muscles.  Its  fibres  are  chiefly  longitudinal,  and  are  most 
distinctly  tendinous  where  they  give  attachment  to  the  occipitales 
muscles.  Its  outer  surface  is  firmly  bound  to  the  skin  by  an  abundant 
network  of  connective  tissue,  constituting  the  so-called  superficial  fascia, 
by  the  meshes  of  which  the  subcutaneous  fat  is  divided  into  granules ; 
while  its  deep  surface  glides  upon  the  subjacent  pericranium,  to  which 
it  is  loosely  attached  by  a  delicate  connective  tissue  devoid  of  fat. 

Varieties. — Both  parts  of  the  occipito-frontalis  muscle  are  subject  to  variation  in 
tkeir  fulness  or  extent,  and  in  their  places  of  attachment.  The  occipitalis  some- 
times approaches  the  middle  line,  and  is  occasionally  broken  up  into  separate 
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parts.  The  frontalis  has  been  found  to  send  slips  of  attachment  to  the  frontali 
nasal,  or  superior  maxillary  bones,  and  occasionailr  to  the  tendo  oculi  or  to  the 
upper  end  of  the  levator  labii  superioris  al^que  nasi. 

A  pair  of  symmetrical  muscular  slips  is  very  frequently  observed  extending 
outwards  from  the  occipital  protuberance,  g-enerally  on  the  surface  of  the  trape- 
zius, but  sometimes  underlying  that  muscle,  and  inserted  variously  into  the 
posterior  auricular  or  stemo-mastoid  muscles,  or  into  the  outer  part  of  the  occi- 
pital bone.  This  pair  of  muscular  slips  has  received  the  name  of  transversas 
miclice. 

Actions. — By  the  contraction  of  the  combined  occipito-frontales  muscles,  the 
scalp  is  draTvn  backwards,  and  the  eyebrows  elevated  ;  by  the  contraction  of  the 
frontales  muscles  alone,  the  eyebrows  are  elevated,  the  scalp  pulled  for^-ards.  and 
the  skin  of  the  forehead  thro^m  into  transverse  wrinkles  ;  by  the  contraction  of 
the  occipitales  muscles  alone,  the  scalp  is  drawn  backwards  ;  and  by  the  alternate 
action  of  the  occipitales  and  frontales  muscles  the  scalp  is  moved  backwards  and 
forwards.  In  the  majority  of  persons,  however,  there  is  only  a  partial  control 
over  the  action  of  these  muscles,  limited  to  the  elevation  of  the  eyebrovv^s  and 
horizontal  wrinkling  of*  the  forehead. 

AUSICULAB  MUSCLSS 

Besides  minute  bundles  of  muscular  fibres  wliicli  pass  from  one  part 
of  the  auricle  to  another,  and  which  will  be  most  conveniently  described 
along  with  that  structure,  there  are  attached  to  the  external  ear  three 
larger,  but  still  very  slightly  developed,  muscles,  which  serve  to  move  it 
as  a  whole. 

The  auricuiaris  supei'ior  or  attollens  a-ariculam,  the  largest  of 
the  three,  arises  in  the  temporal  region  of  the  head  from  the  epicranial 
aponeurosis.  Its  fibres  are  extremely  delicate,  and  converge  from  a 
wide  surface  to  be  inserted  by  a  compressed  tendon  into  the  cartilage 
of  the  ear  at  the  upper  and  anterior  part  of  the  helix  and  upper  part 
of  the  concha. 

The  auriciLlaris  anterior  or  attrahsns  auriculamj  scarcely  sepa- 
rated from  the  preceding  muscle,  is  pale  and  indistinct,  and  is  attached 
to  the  thin  lateral  prolongation  of  the  epicranial  aponeurosis,  from 
which  it  passes  backwards  to  be  inserted  into  the  fore  part  of  the 
helix. 

The  auricTilaris  postsrior  or  retraliens  anriciilam  muscle,  con- 
sists of  two  or  three  fasciculi,  which  arise  from  the  mastoid  process  by 
short  aponeurotic  fibres,  and  are  inserted  into  the  ])ack  part  of  the 
concha.  The  fibres  are  deeper  in  colour  and  more  distinctly  marked 
than  in  either  of  the  other  auricular  muscles. 

Varieties. — Of  the  auricular  muscles  the  posterior  and  the  anterior  are  subject 
to  greater  varieties  than  the  superior,  but  all  vary  somewhat  in  the  extent  of 
their  development,  the  posterior  more  frequently  by  an  increase  in  the  number 
of  its  sHps,  the  anterior  by  a  diminution  of  the  volume  and  distinctness  of  its 
fibres.  The  posterior  fibres  of  the  attollens  have  been  observed  continued  back 
into  the  occipitahs. 

Actions.— The  three  auricular  muscles  respectively  draw  the  pinna  of  the  ear 
upwards,  backwards,  and  forwards.  In  the  majority  cf  persons  thek  action  is 
not  directly  under  voluntary  control. 

MUSCLES    OP  THE    SYELIDS   AND  ZYEBROV73. 

These  are  four  in  number — namely,  the  orbicularis  palpebrarum 
and  tensor  tarsi,  the  levator  palpebra3  superioris,  and  the  corrugaior 
supercilii. 
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The  orlbicularis  palpe"brarum  is  a  thin  elliptical  muscle  closely 
adherent  to  the  skin,  surrounding  the  fissure  between  the  eyelids  and 
covering  their  surface,  and  spreading  for  some  distance  outAvards  on  the 
temple,  upwards  on  the  forehead,  and  downwards  on  the  clieek.  The 


rig.  201. 


Fig.  20L— Superficial  View  op  the  Muscles  on  the  left  side  of  the  Head  and 
Neck  (slightly  altered  from  Bourgery).    (A.  T. )  i 

a,  epicranial  aponeurosis  ;  h,  superior  curved  line  of  the  occipital  bone  ;  c,  ramus  of 
the  lower  jaw  ;  d,  lower  edge  of  the  hyoid  bone  ;  e,  sternal  end  of  the  clavicle.  1 , 
frontal,  and  1',  occipital  part  of  the  occipito -frontalis  muscle  ;  2,  superior  auricular 
muscle ;  2',  anterior  auricular  ;  3,  posterior  aui-icular  in  two  fasciculi  ;  4,  margin 
of  the  orbicularis  palpebrarum  ;  5,  pyra-midalis  nasi ;  6,  triangularis  nasi  ;  7,  levator 
labii  superioris  al^que  nasi  ;  8,  orbicularis  oris  ;  8',  its  attachment  to  the  columella 
nasi,  or  depressor  nasi  ;  9,  levator  labii  superioris,  and  close  by  it,  zygomaticus  minor  ; 
between  +  and  8,  zygomaticus  major  ;  and  between  the  zygomatici,  in  shadpw,  is  seen 
a  portion  of  the  levator  augiili  oris  ;  10,  quadratus  menti  or  depressor  labii  inferioris. 
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11,  triangularis  oris  or  depressor  anguli  oris  ;  12,  levator  menti ;  ID,  on  tlie  masseter 
is  immediately  above  the  risoriiis  or  upper  horizontal  fibres  of  the  platysma  myoides, 
and  a  line  from  it  points  to  the  buccinator  ;  14,  platysma  myoides  ;  15,  on  the  upper 
part  of  the  sterno-mastoid,  points  by  a  line  to  the  posterior  belly  of  the  digastric 
muscle  ;  15',  the  sternal  tendon  of  the  sterno-mastoid,  a  part  of  its  clavicular  portion 
is  seen  near  c  :  16,  trapezius  ;  17,  splenius  capitis  ;  +,  splenius  colli ;  18,  levator  scapulse ; 
19,  sterno-liyoid  ;  20,  omo-hyoid ;  21,  pectoralis  major,  its  pectoral  part ;  21',  its 
clavicular  part ;  22,  deltoid. 

fibre  s  form  neary  concentre  curves,  and  are  attached  by  their  extremities 
at  the  inner  angle  of  the  orbit ;  1st,  to  the  edges  and  anterior  surface  of 
the  tendo  palpebrarum ;  2nd,  to  the  srface  of  the  nasal  process  of  the 
superior  maxilla,  near  the  anterior  margin  of  the  lachrymal  groove ; 
and  3rd,  to  the  internal  angular  process  of  the  frontal  bone. 

Helations. — The  palpebral  portion  of  the  muscle  consists  of  thin,  pale  and 
slightly  curved  fibres  situated  in  the  eyelids,  and  which  conceal  the  tarsal  carti- 
lages and  the  insertion  of  the  levator  palpebrse  superioris  ;  the  ovhicular  portion, 
more  largely  developed,  rests  on  the  cheek  and  margin  of  the  orbit.  Superiorly 
this  muscle  conceals  the  corrugator  supercilii,  with  which  r.nd  the  occipito- 
frontalis  it  is  intimately  connected ;  inferiorly  it  covers  the  origin  of  the 
elevators  of  the  upper  lip,  part  of  the  common  elevator  of  the  lip  and  nose,  and 
the  lachrymal  sac  :  and  externally  it  lies  upon  a  part  of  the  temporal  fascia. 

The  tendon  of  the  orbicularis  muscle  (tendo  palpebrarum),  at  the 
inner  commissure  of  the  eyelids,  is  a  small  white  cord  which  is  often  ob- 
scured by  the  fibres  of  the  muscle,  but  is  rendered  apparent  by  drawing- 
the  lids  outwards.  This  tendon  is  about  two  lines  in  length,  and  half 
a  line  in  breadth,  and  is  attached  to  the  anterior  margin  of  the  lach- 
rymal groove ;  thence  it  runs  horizontally  outwards  to  the  inner  com- 
missure of  the  eyelids,  where  it  divides  into  two  thin  fibrous  lamellse, 
which  diverge,  and  terminate  on  the  tarsal  cartilages.  One  surface  of 
the  tendon  is  subcutaneous  ;  the  other  crosses  the  lachrymal  sac  a  little 
above  the  centre,  and  from  it  a  thin  but  firm  fascia  is  given  off,  which 
spreads  over  the  lachrymal  sac,  and  adheres  to  the  margins  of  the 
groove  which  lodger  it. 

The  tensor  tarsi — (niusculus  sacci  lachrymalis,  Horner) — consists 
of  very  thin  fibres  resting  on  the  fascia  just  mentioned.  It  is  only  a 
deep  portion  of  the  inner  marginal  fibres  of  the  ciliary  part  of  the 
orbicularis  muscle  :  two  slips,  one  from  each  eyelid,  passing  behind  the 
lachrymal  canals,  unite  on  the  hinder  surface  of  the  lachrymal  sac  before 
reaching  their  attachment  on  the  posterior  margin  of  the  lachrymal 
groove. 

The  corrugator  siiperciEi  is  a  small,  deeply-coloured  muscle, 
narrower  below  than  above,  placed  at  the  inner  side  of  the  eyebrow. 
It  arises  from  the  inner  extremity  of  the  superciliary  ridge  of  the 
frontal  bone  ;  thence  its  fibres  proceed  outwards  and  a  little  upwards, 
and  end,  at  the  middle  of  the  orbital  arch,  by  becoming  blended  with 
those  of  the  orbicularis  and  occipito-frontalis  muscles. 

jRclations. — This  muscle  crosses  the  supratrochlear  branch  of  the  ophthalmic 
nerve  and  the  accompanying  vessels,  as  they  emerge  from  the  orbit.  It  rests 
upon  the  frontal  bone  and  is  covered  by  the  orbicularis  and  occipito-frontalis 
muscles. 

The  levator  palpebrse  superioris  occujiies  the  upper  part  of  the  orbit. 
Its  tendon  only  is  seen  in  the  dissection  of  the  upper  eyelid,  in  which  it 
forms  a  broad  fibrous  expansion  which  curves  downwards,  and  is 
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Fig.  202. 


Pig.  202. — Superficial  and  deep  view  of  the  Muscles  oii-  the  Head  and  Nece:, 
EROM  BEFORE  (altered  from  Bourgery).    (A.  T. )  ^ 

On  the  left  side,  tlie  platysma  alone  lias  been  reraoyed  ;  on  tlie  riglit  side,  portions  of 
the  zygomatic  arch  and  the  clavicle,  the  superficial  muscles  of  the  cranium  and  face,  the 
masseter,  trapezius,  sterno-mastoid  and  pectoralis  major  muscles  have  been  removed  ;  a, 
right  alar  cartilage  of  the  nose  ;  h,  upon  the  lobe  of  the  I'ight  ear,  points  to  the  coronoid 
process  of  the  lower  jaw  ;  c,  the  body  of  the  hyoid  bone  ;  d,  symphysis  of  the  lov/er  jaw  ; 
e,  upon  the  subclavian  groove  of  the  first  rib,  lying  in  which  is  the  cut  end  of  the  sub- 
clavian artery  ;  /,  the  glenoid  cavity  of  the  scapula  ;  g,  the  right  zygomatic  arch  separated 
from  the  malar  bone  ;  h,  upon  tlie  temporal  ridge  of  the  frontal  bone  ;  i,  above  the  supra- 
orbital ridge  ;  1,  frontalis  muscle  ;  2,  superior  auricular  ;  2',  insertion  of  the  anterior 
auricular  ;  3,  corrugator  supercilii  ;  4,  orbital  portion  of  the  orbicularis  palpebrai'tim  ;  4', 
palpebral  portion  ;  below  the  expanded  insertion  of  levator  palpebrte  superioris  in  the 
eyelid  ;  5,  pyramidalis  nasi  ;  6,  insertion  of  the  triangulares  nasi  on  the  dorsum  of  the 
nose  ;  7,  levator  labii  superioris  alajque  nasi  ;  8,  orbicularis  oi'is  of  the  left  side  ;  8', 
outer  part  of  the  same  on  the  right  side,  the  inner  part  being  removed  ;  9,  levator  labii 
superioris  ;  -{-,  zygomaticus  minor;  10,  zygomaticus  major;  11,  depressor  anguli  oi-is  ; 
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12,  depressor  laMi  inierioris  ;  d,  points  to  the  cut  ends  of  tlie  levatores  menti ;  13,  placed 
on  the  left  masseter,  points  to  tlie  buccinator  ;  13',  buccinator,  of  the  right  side,  a 
portion  of  the  parotid  duct  passing  through  the  muscle  ;  14,  levator  anguli  oris,  seen 
also  on  the  left  side  behind  the  zygomaticus  minor.  The  remaining  references  ^Yill  be 
given  under  the  muscles  of  the  neck. 

inserted  nuder  cover  of  tlie  orbicularis  muscle  into  the  anterior  surface 
of  the  tarsal  cartilage.  It  will  be  described  along  with  the  muscles  of 
the  orbit. 

Tarh'tles. — The  muscles  of  this  group  are  not  subject  to  gi-eat  variation. 
The  external  fibres  of  the  orbicularis  palpebrarum  sometimes  extend  fai-ther  than 
usual,  and  take  more  intimate  attachment  to  the  corrugator  supercilii.  or  blend 
mth  the  zygomaticus  minor  or  levator  labii  superioris.  The  tensor  tarsi  is  not 
unfrequently  divided  into  two  parts. 

Actions. — Tiie  orbicularis  palpebrarum  closes  the  eyelids.  In  the  ordinary 
closure  of  the  eye,  it  is  chiefly  the  upper  lid  which  moves,  being  depressed  by  the 
superior  half  of  the  palpebral  j)art  of  the  muscle  ;  but  in  forcible  closure  both  eye- 
lids move,  and  not  only  come  together,  but  are  dra-^-n  towards  the  nose,  at  the 
same  time  that  the  eyebrows  are  dravvTL  do^Tiwards  and  inwards,  and  the  neigh- 
bouiing  skin  of  the  face  thrown  into  v\Tinkles,  the  whole  fibres  of  the  orbicularis 
])eing  thus  contracted  and  di-awn  towards  the  tendo  palpebrai-um.  In  these 
circumistances  the  fibres  which  form  the  tensor  tarsi,  being  contracted  like  the 
others,  compress  the  lachrymal  sac,  and  prevent  the  introduction  into  it  of  the  lachry- 
mal secretion  from  the  conjunctiva.  The  coiTugator  muscles  draw  the  skin  of  the 
forehead  downwards  and  inwards,  producing  longitudinal  furrows,  as  in  frovi-ning. 
The  upper  eyelid  is  supported  by  the  levator  palpebrje,  and  di-oops  when  that 
muscle  is  paralysed.  On  the  other  hand,  paralysis  of  the  orbicularis  is  attended 
by  an  inability  to  close  the  eyelids. 

MUSCLES    OF    THS  IsOSE. 

Under  this  head  may  be  conveniently  grouped  not  only  the  com- 
pressor naris  and  smaller  muscles  which  act  upon  the  nose  alone,  but 
also  the  pyi^amidalis  nasi  which  acts  on  the  forehead,  and  the  commoR 
levator  of  the  nose  and  lip. 

The  pyramidalis  nasi,  continuous  with  the  innermost  fibres  of  the 
frontalis  muscle,  extends  downwards  from  the  root  of  the  nose,  over  the 
upper  part  of  it,  and  terminates  by  a  tendinous  expansion  in  connection 
with  the  compressor  naris  muscle.  The  muscles  of  ojDposite  sides, 
united  superiorly,  diverge  slightly  as  they  descend. 

The  compressor  na^ris^  a  thin  triangular  muscle,  arises  narrow  and 
fleshy  from  the  canine  fossa  in  the  superior  maxillary  bone,  and  pro- 
ceeding inwards,  gradually  expands  into  a  thin  aponeurosis,  which  is 
partly  blended  with  that  of  the  corresponding  muscle  of  the  opposite 
side,  and  with  the  pyramidalis  nasi,  and  is  partly  attached  to  the 
cartilage  of  the  nose.  It  is  concealed  at  its  origin  by  the  proper 
elevator  of  the  lip,  and  is  crossed  by  the  common  elevator. 

The  levator  labii  supericids  alssqus  nasi,  the  common  elevator  of 
the  lip  and  nose,  lies  along  the  side  of  the  nose,  extending  fi-om  the 
inner  margin  of  the  orbit  to  the  upper  lip.  It  arises  by  a  pointed 
process  from  the  upper  extremity  of  the  nasal  process  of  the  superior 
maxillary  bone,  and,  as  it  descends,  separates  into  two  fasciculi ;  one  of 
these,  n^uch  smaller  than  the  other,  becomes  attached  to  the  wing  of 
the  nose,  whilst  the  other  is  prolonged  to  the  upper  lip',  where  it  is 
blended  with  the  orbicularis  and  the  special  elevator  musclCo    It  is 
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subcutaneous,  except  at  its  origin,  where  the  orbicularis  palpebrarum 
overlaps  it  a  little. 


Fig.  203.  Fig.  203. — Muscles  op  the  side  op  the  Nose  and 

Upper  Lip.  | 

1,  pyramidalis.  nasi  ;  2,  levator  labii  superioris  alceque 
nasi  ;  3,  compressor  naris  or  triangularis ;  4,  levator 
proprius  alee  nasi  anterior  ;  5,  levator  proprius  alo3  nasi 
posterior  or  dilatator  ;  6,  depressor  alse  nasi  ;  7,  orbicu- 
laris oris  ;  7*,  naso-labialis. 

The  depressor  alas  nasi  is  a  small  flat 
muscle  which  arises  from  the  superior  incisor 
fossa,  and  is  inserted  into  the  septum  and 
posterior  part  of  the  ala  of  the  nose.  "The 
external  fibres  curve  forwards  and  downwards 
to  the  ala. 

Besides  the  muscles  above  described  there 
are  other  irregular  and  often  indistinct  fibres 
which  cover  the  small  alar  cartilages  of  the 
nose.  Of  these  the  following  may  be  dis- 
tinguished. 

The  levator  proprius  alse  nasi  posterior,  or  dilatator  naris  pos- 
terior, is  attached  to  the  margin  of  the  ascending  process  of  the 
superior  maxillary  bone  and  the  smaller  (sesamoid)  cartilages  of  the 
ala  nasi  on  the  one  hand,  and  to  the  skin  on  the  otlier.  Another  set  of 
fibres,  the  levator  proprius  alse  nasi  anterior,  or  dilatator  naris 
anterior,  is  interposed  between  the  cartilage  of  the  aperture  of  the  nose 
and  skin,  to  both  of  which  it  is  attached.  The  musculus  anomalus  of 
Albinus  is  a  longitudinal  muscular  slip  of  more  than  an  inch  in  length, 
lying  beneath  the  common  elevator  of  the  lip  and  ala  of  the  nose,  con- 
nected by  the  lower  end  with  the  origin  of  the  compressor  naris,  and 
attached  exclusively  to  the  superior  maxillary  bone. 

Varieties. — The  compressor  naris  is  sometimes  very  slightly  developed,  or  even 
reduced  to  an  aponeurotic  condition.  The  dilators  and  depressor  of  the  nostril  are 
also  subject  to  considerable  variations  in  strength  and  in  the  mode  of  their 
attachment. 

Actions. — The  pyramidalis  nasi  muscle,  being  continuous  with  the  frontalis, 
is  the  means  of  giving  that  muscle  a  more  fixed  attachment  to  the  dorsum  of  the 
nose,  and  assists  in  drawing  do"RTi  the  integument  of  the  forehead,  and  in  pro- 
ducing wrinkles  across  the  root  of  the  nose  ;  it  probably  acts  also  as  an  opponent 
to  the  compressor  naris  muscle.  The  compressor  naris,  acting  along  with  its 
fellow  of  the  other  side,  depresses  the  cartilaginous  part  of  the  nose,  and  to  some 
extent  also  compresses  the  al^  together.  The  actions  of  the  other  muscles  are 
sufficiently  indicated  by  their  names  ;  the  dilatation  of  the  alee  is  perceptible  in 
natui-al  inspiration,  and  is  well  marked  in  dyspnoea. 

MUSCLSS    OF    THE    LIPS   AlsD  MOUTH. 

Around  the  orifice  of  the  mouth  are  situated  an  orbicular  muscle 
with  concentric  fibres,  and  numerous  other  muscles,  whose  fibres  con- 
verge towards  the  aperture,  viz.,  superiorly  the  common  elevator  of  the 
hp  and  nose  already  described,  the  proper  elevator  of  the  upper  lip,  the 
elevator  of  the  angle  of  the  mouth  and  the  zygomatic  muscles,  laterally 
the  risorius  and  buccinator  muscles,  and,  inferiorly,  the  depressor  of 
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the  angle  of  the  mouth  and  that  of  the  lower  lip  :  and  lastly,  acting 
indirectly  on  the  lower  lip,  the  levator  menti. 

The  orbicularis  oris  muscle,  or  sphincter  oris,  consists  of  labial  and 
facial  parts.  The  lalial  or  marginal  part  occupies  the  red  part  of  the  lips, 
and  forms  a  slightly  convex  fasciculus  of  pale  fine  fibres  which  are  free 
from  bony  attachment,  and  can  be  traced  from  one  lip  to  another  round 
the  comer  of  the  mouth.  The  facial  part,  thinner  and  wider  than  the 
other,  blends  by  its  outer  border  with  the  several  contiguous  muscles 
that  converge  to  the  mouth,  and  more  particularly  with  the  buccinator 
muscle,  the  fibres  of  which  are  continuous  with  the  deeper  part  of  the 
orbicularis.  Besides  those  fibres  it  has  others,  miiscidi  incisivi  (Henle), 
that  are  attached  to  the  subjacent  cartilage  and  bone  ;  viz..  in  the 
upper  lip  two  bundles  for  each  half ;  and  in  the  lower  lip  one  for 
each.  In  the  upper  lip  the  outer  slip,  thin  and  weak,  passes  down- 
wards, and  is  attached  opposite  the  incisor  teeth,  close  to  the  alveolar 
edge  of  the  upper  jaw-bone  ;  while  the  other,  thick  and  pointed,  passes 
upwards  and  is  fixed  to  the  septum  of  the  nose.  In  the  lower  lip  the 
reinforcing  fasciculus  arises  from  the  surface  of  the  lower  jaw,  near 
the  root  of  the  canine  tooth,  and  external  to  the  levator  labii  mferioris, 
and  passing  directly  outwards  towards  the  angle  of  the  mouth,  its  fibres 
blend  with  the  rest  of  the  muscle. 

Bclations. — The  skin  of  the  lips  is  closely  connected  to  the  inner  part  of  the 
orbicularis  oris  muscle,  whilst  over  the  outer  part  fatty  tissue  is  interposed, 
between  them.  The  deep  surface  is  in  contact  with  the  mucous  membrane  and 
the  labial  glands,  as  well  as  with  the  coronary  arterial  arch  in  each  hp. 

The  levator  labii  superioris  proprius  muscle  arises  from  the 
superior  maxillary  bone  immediately  above  the  infraorbital  foramen, 
and  from  the  adjoining  surface  of  the  malar  bone  :  it  passes  downwards 
and  a  little  inwards  to  be  blended  with  the  orbicularis  and  other  mus- 
cular fibres  in  the  upper  lip. 

Relations. — At  its  origin  this  muscle  is  overlapped  b}*  the  orbicularis  palpe- 
brarum, but  its  lower  pai-t  is  subcutaneous  ;  it  partly  conceals  the  levator  anguli 
oris  and  the  compressor  naris,  and  beneath  it  the  infraorbital  vessels  and  nerve 
emerge  from  the  canal  of  that  name. 

Varieties. — This  muscle  is  frequently  united  with  the  levator  lab.  sup.  alteque 
nasi.  It  is  also  commonly  seen  arising  by  two  heads,  the  outer  being  attached  to 
the  malar  bone,  or  coming  as  a  slip  from  the  orbicularis  palpebrarum. 

The  levator  anguU  oris,  or  musculus  caninuSj  arises  in  the 
canine  fossa  immediately  below  the  infraorbital  foramen,  inclines  down- 
wards and  slightly  outwards,  and  is  inserted  into  the  angle  of  the 
mouth,  where  it  becomes  blended  with  the  fibres  of  the  orbicularis, 
zygomatici  and  depressor  anguli  oris. 

Relations. — At  its  origin  this  muscle  is  concealed  by  the  proper  elevator  of  the 
upper  lip  ;  its  anterior  sm-f ace  supports  the  infraorbital  nerve  and  aiiiery,  which 
separate  ib  from  the  preceding  muscle  :  the  posterior  surface  hes  on  the  superior 
maxilla  and  the  orbicularis  and  buccinator  muscles,  with  which  and  the  depressor 
anguli  oris  the  fibres  are  blended. 

The  ZYGOMATICI  are  two  narrow  and  subcutaneous  fasciculi  of  mus- 
.  c'ular  fibres,  extending  obliquely  from  the  most  prominent  part  of  the 
cheek  to  the  angle  of  the  mouth,  one  being  thicker  and  longer  than  the 
other. 
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The  zygomaticus  miner,  a  very  small  muscle,  arises  from  the  an- 
terior and  inferior  part  of  the  malar  bone,  and  inclines  downwards  and 
forwards  to  terminate  by  joining  the  outer  margin  of  the  levator  labii 
superioris ;  sometimes  near  the  origin  of  that  muscle.  It  lies  internal 
to  the  zygomaticns  major,  but  distinct  from  it  in  its  whole  length. 

The  zygomaticns  major,  placed  externally  to  the  smaller  muscle  of 
the  same  name,  arises  from  the  malar  bone  near  the  zygomatic  suture, 
from  which  it  descends  to  the  angle  of  the  mouth,  where  it  is  continued 
into  the  orbicularis  and  depressor  anguli  oris. 

Varieties. — The  zygomaticus  minor  is  frequently  absent  ;  or  it  may  fall 
short  of  the  mouth,  and  be  inserted  into  the  fascia  of  the  cheek.  It  may  arise 
wholly  or  in  part  from  the  orbicularis  palpebrarum  ;  it  has  also  been  observed 
joined  to  the  zygomaticus  major,  or  to  the  levator  labii  superioris,  or  even  to  the 
ouster  fibres  of  the  frontalis  (Eustachius).    It  has  frequently  been  found  double. 

The  zygomaticus  major  has  also  been  found  double,  or  it  may  be  double  merely 
at  its  origin.  Sometimes  it  arises  from  the  masseteric  fascia  below  the  zygoma. 
(Macalister.) 

The  risoriiis,  or  smiling  muscle  (Santorini),  is  generally  regarded  as 
a  part  of  the  platysma  myoides.  It  consists  of  some  very  thin  fasciculi, 
which  commence  in  the  fascia  over  the  masseter,  or  on  the  parotid 
gland,  and,  extending  transversely  inwards  in  the  fat  of  the  cheek, 
]oin  the  orbicularis  and  depressor  anguli  oris  at  the  angle  of  the 
mouth. 

Varieties. — The  risorius  has  been  seen  to  arise  from  the  integument  over  the 
upper  end  of  the  sterno-mastoid  (Hallet)  ;  from  the  zygoma  (Mc'VVhinnie) ;  from 
the  external  ear  (Albinus)  ;  and  from  the  fascia  over  the  mastoid  x)rocess  (Mac- 
alister).   It  was  found  double  and  even  triple  by  Santorini. 

The  lower  and  lateral  part  of  the  face  receives  a  superficial  muscular 
covering  from  the  facial  part  of  the  platysma  myoides,  which  is  in- 
corporated with  the  muscles  of  the  angle  of  the  mouth  and  lower  lip, 
and  passes  along  with  the  superficial  fascia  over  the  base  of  the  jaw 
into  the  cervical  portion  of  the  muscle  ;  while  the  anterior  portion  of 
the  cervical  platysma,  continuous  externally  with  the  facial,  takes  firm 
attachment  to  the  base  of  the  jaw  for  a  length  of  two  inches  or  more 
external  to  the  symphysis. 

The  fenccinator  muscle  consists  of  a  flat  and  thin  but  strong  set  of 
fibres  in  contact  with  the  mucous  membrane,  and  forming  a  consider- 
able part  of  the  wall  of  the  month.  It  is  attached  by  its  upper  and 
lower  margins  to  the  outer  surface  of  the  alveolar  parts  of  the  maxillary 
bones,  opposite  the  molar  teeth,  and  by  its  posterior  margin  to  the 
ptery go-maxillary  liga7nent,  a  narrow  band  of  tendinous  fibres,  which 
extends  from  the  internal  pterygoid  plate  to  the  mylohyoid  ridge  of  the 
lower  jaw  close  to  the  last  molar  tooth,  and  is  placed  between  the 
buccinator  muscle  and  the  superior  constrictor  of  the  pharynx.  From 
these  points  the  fibres  of  the  muscle  are  directed  forwards,  approaching 
each  other,  so  that  the  muscle  is  narrowed  and  proportionally  thickened 
near  the  angle  of  the  mouth,  where  it  becomes  incorporated  with  the 
orbicularis.  The  fibres  near  the  middle  of  the  muscle  cross  each  other, 
those  from  above  passing  into  the  lower  lip,  and  those  from  below  into 
the  upper  one  ;  but  the  higher  and  lower  fibres  are  directed  into  the 
^corresponding  lip  without  decussation. 

Ihlations. — The  buccinator  is  covered  and  supported  by  a  thin  fascia,  which 
is  closely  adherent  to  the  muscular  fibres  ;  and  is  overlapped  by  the  triangularis 
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Fig.  204. 


Pig.  204. — Delp  TiEvr  or  ths  Muscles  of  tee  left  side  of  the  Ul^zj  a^d  Xeck 
(modified  from  Bourgery;,    (A.  T.)  g 

a,  vertex  of  the  liead  ;  h,  s'jperior  curred  line  of  the  occipital  bone  ;  c,  ramns  of  the 
lower  jaw  ;  c,  its  coronoid  process  ;  d;  body  of  the  hyoid  bone :  e,  sternal  end  of  the  clavicle  ; 
e'f  acromial  end  ;  /,  malar  bone  divided  to  show  the  insertion  of  the  temporal  muscle  ; 

divided  zygoma,  and  external  lateral  ligament  of  the  jaw  ;  g,  thyroid  cartilage ;  h,  placed 
on  the  lobe  of  the  auricle,  points  to  the  styloid  process  ;  1,  temporal  muscle  ;  2,  corrngator 
supercilii  ;  3,  pyramidalis  nasi  ;  4,  lateral  cartilage  of  the  nose  covered  by  the  triangularis 
nasi  ;  5,  levator  labii  superioris  proprius  ;  Q,  levator  angnli  oris  ;  7,  outer  part  of  the 
orbicularis  oris,  the  part  belovv-  the  nose  has  been  removed  ;  8,  depressor  ala  nasi  ; 
9,  points  to  the  buccinator  muscle,  through  which  the  parotid  duct  is  seen  passing  ;  10, 
quadratus  menti  ;  11,  levator  menti  ;  12,  12,  anterior  and  posterior  bellies  of  the 
digastric;  13,  stylo-hyoid  muscle;  14,  mylo-hyoid  ;  15,  hyo-glossus,  between  which 
and  13.  is  seen  a  part  of  the  stylo-glossus  ;  16,  sterno-hyoid  ;  17,  on  the  clavicle,  indicates 
the  lower,  and  17',  the  upper  belly  of  the  cmo-hyoid  ;  IS,  sterno-tmToid  ;  19,  thyi-o- 
hyoid  ;  20,  21,  on  the  sterno-mastoid  muscle,  point,  the  first  to  the  middle,  the  second  to 
the  lower  constrictor  of  the  pharynx  ;  22,  trapezius  ;  23,  upper  part  of  the  co'uplexus  ; 
24,  splenius  capitis  ;  25,  splenius  colli  ;  26,  levator  scapulae  ;  27,  middle  scalenus  ; 
+  ,  posterior  scalenus  ;  23,  anterior  scalenus. 
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oris,  by  the  terminal  fibres  of  the  platysma  myoides,  and  by  the  masseter  and 
zygomatici,  from  which  it  is  separated  hj  a  quantity  of  soft  adipose  tissue  of 
a  peculiar  character.  Opposite  the  second  molar  tooth  of  the  upper  jaw,  its 
fibres  give  passage  to  the  duct  of  the  parotid  gland. 

The  depressor  anguli  oris,  or  triangularis  oris  muscle,  is  broad 
at  its  origin  from  tlie  external  oblique  line  of  the  lower  jaw  ;  passing 
upwards  it  is  collected  into  a  narrower  bundle,  which  is  inserted  into 
the  orbicularis  at  the  angle  of  the  mouth. 

Bclatlom. — This  muscle  is  covered  by  the  skin,  and  at  its  insertion,  by  the 
zygomaticus  major,  under  which  its  fibres  pass  ;  it  conceals  part  of  the  buc- 
cinator and  of  the  depressor  of  the  lower  lip. 

Varicti/. — The  transversalls  mcnti  (Santorini)  is  a  small  band  of  muscular 
fibres  sometimes  found  arising  from  the  inner  border  of  the  depressor,  and 
curving  downwards  and  inwards  below  the  chin  towards  the  mesial  line  of  the 
neck. 

The  depressor  labii  inferioris,  or  quadratus  menti  muscle,  arises 
from  the  lower  jaw  by  a  line  of  attacliment  extending  from  near  the  sym- 
physis to  a  little  beyond  the  mental  foramen;  thence  it  ascends  with 
an  inward  inclination,  unites  with  its  fellow,  and  blending  with  the 
orbicularis  oris  is  inserted  into  the  lower  lip.  Its  fibres  are  intermixed 
with  much  adipose  matter. 

The  levator  labii  inferioris,  or  levator  menti  muscle,  arises  by  a 
narrow  head  from  the  incisor  pit  of  the  lower  jaw,  and,  expanding  in 
a  nearly  vertical  plane,  is  directed  downwards,  and  slightly  forwards 
and  inwards,  between  the  depressors  of  the  lower  lip,  to  the  integu- 
ment of  the  chin. 

Nerves. — All  the  superficial  muscles  of  the  face  previously  described  receive 
their  motor  nerves  from  one  soui-ce,  viz.,  the  facial  motor  or  portio  dura  of  the 
seventh  pair,  twigs  from  this  widely  distributed  nerve  being  sent  even  into 
the  occipitalis  muscle.  The  expression  of  the  passions  by  the  varying  state  of 
the  skin  of  the  forehead  and  eyebrows,  the  eyelids,  nostrils  and  mouth,  the 
closure  of  the  eyelids,  the  dilatation  of  the  nostrils  in  breathing,  and  the  move- 
ments of  the  lips  in  the  prehension  of  food  and  otherwise,  together  with  the 
movements  of  the  scalp  and  external  ear,  when  they  are  possible, —  are  all  under 
the  influence  of  the  facial  nerve,  which  has  thus  been  reckoned  as  a  nerve  of 
respiration  and  expression. 

Actions. — The  orbicularis  oris  acting  alone  draws  the  lips  together  in  both 
the  vertical  and  transverse  directions.  Acting  in  conjunction  w^ith  the  bucci- 
nators it  closes  the  lips,  while  at  the  same  time  they  are  elongated  transversely. 
Its  facial  portion  acting  alone  projects  the  lips.  The  labial  portion,  when  acting 
in  concert  with  the  converging  muscles,  tightens  the  lips,  one  or  both,  against 
the  teeth.  The  convergent  muscles  each  draw  their  oral  points  of  insertion  in  a 
direction  corresponding  to  that  of  their  muscular  fibres.  The  common  elevator 
of  the  lip  and  nose  and  the  upper  part  of  the  orbicularis  oris  act  on  both  the 
upper  lip  and  the  ala  of  the  nose  together— the  one  elevating  the  other  depressing 
tbem.  When  the  cheeks  are  distended  with  air,  and  the  aperture  of  the  lips 
narrowed,  it  is  by  the  action  of  the  buccinator  that  the  forced  expulsion  of  the 
air  is  effected  and  regulated.  The  levator  menti  not  only  draws  upwards  the 
integument  of  the  chin,  but  it  also  protrudes  the  lower  lip,  as  in  pouting.  The 
muscles  attached  to  the  angles  of  the  mouth  are,  along  with  others  of  the  face, 
intimately  connected  with  the  expression  of  the  passions  :  those  which  pass 
dowm wards  not  only  raise  the  upper  lip,  but  also  push  upw^ards  the  cheek,  and 
thus  elevate  the  margin  of  the  lower  eyelid,  as  in  mirth  :  and  those  which 
descend  from  the  angle  of  the  mouth  depress  that  part,  as  in  grief.  (On  the 
action  of  the  facial  muscles  may  be  consulted,  more  especially.  Sir  Charles  Bell, 
Anatomy  and  Philosophy  of  Expression,"  and  Duchene,  "  Mechanisme  de  la 
Physionomie  Humaine,"  Paris,  1862,  and  "  Physiol,  des  Mouvements,'.'  (Sec,  1867.) 
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In  this  group  tviU  be  described  seven  muscles,  namely,  the  elevator  of 
the  upper  eyelid  before  referred  to,  and  six  muscles  of  the  eyeball,  viz., 
the  four  straight  and  the  two  oblique  muscles.  Of  these  muscles,  the 
inferior  oblique  alone  is  confined  to  the  fore  part  of  the  orbit ;  all  the 
others  take  their  origin  at  its  back  part,  and  pass  longitudinally  forwards 
to  their  insertion  in  front. 

The  levator  palpebrEs  superioris  is  a  slender  muscle,  which  arises^ 
pointed  and  tendinous,  above  and  in  front  of  the  margin  of  the  optic 
foramen,  and,  passing  forwards  over  the  eyeball,  ends  in  a  fibrous 
expansion  inserted  into  the  anterior  surface  of  the  tarsal  cartilage  of 
the  upper  eyelid. 

Relations. — Between  this  muscle  and  the  roof  of  the  orbit  are  situated  the 
fourth  and  frontal  nerves  and  the  supraorbital  vessels,  and  beneath  it  are  the 
superior  rectus  muscle  and  the  globe  of  the  eye.  In  the  lid,  it  is  placed  behind 
the  palpebral  ligament,  close  to  the  membrana  conjunctiva. 

The  four  straight  muscles  of  the  eye  surround  at  their  origin  the  optic 
nerve,  and,  passing  forwards  fi'om  that  point,  are  inserted  into  the 
front  of  the  globe  of  the  eye  at  four  opposite  equidistant  parts,  by 
delicate  expanded  tendons  which  become  blended  into  one  at  their 
termination. 

The  superior  rectus  arises  close  in  front  of  the  foramen  opticum, 
and  beneath  the  levator  palpebrse;  the  inferior  rectus,  internal 
rectus,  and  external  rectus  are  united  in  a  common  tendinous  attach^ 
ment  around  the  circumference  of  the  optic  foramen,  except  above. 
But  the  external  rectus  differs  from  the  others  in  having  two  heads  of 
origin :  the  upper  head  unites  with  that  of  the  superior  ]-ectus,  the- 
second  head  arises  from  the  common  tendon  and  from  a  bony  point  on 
the  lower  margin  of  the  sphenoidal  fissure  close  to  its  wider  inner 
end  ;  and  intermediate  fibres  proceed  from  a  fibrous  band  between  the 
heads  of  origin.  The  four  recti  thus  attached  posteriorly,  pass  for- 
wards, one  above,  one  below,  and  one  on  each  side  of  the  eyeball, 
becoming  flattened  as  they  lie  in  contact  with  it,  and  are  inserted  by 
short  membranous  tendons  into  the  fore  part  of  the  sclerotic  coat,  at. 
an  average  distance  of  four  lines  from  the  margin  of  the  cornea. 

In  length  and  breadth  there  are  some  differences  among  these  muscles.  The 
external  rectus  exceeds  the  internal  one  in  length.  On  the  other  hand,  the 
internal  rectus  is  the  broadest,  and  the  superior  the  narrowest  of  all.  Between 
the  heads  of  the  external  rectus  is  a  naiTOw  interval,  which  gives  transmission  to- 
the  third  and  sixth  nerves  and  the  nasal  branch  of  the  fifth  nerve,  with  the 
ophthalmic  vein. 

The  superior  oblique  or  trocMearis  is  a  narrow  elongated  muscle,, 
placed  at  the  upper  and  inner  part  of  the  orbit,  internally  to  the  levator 
palpebr£e.  It  arises  about  a  line  in  front  of  the  inner  part  of  the  optic 
foramen ;  thence  it  proceeds  towards  the  internal  angle  of  the  orbit, 
and  terminates  in  a  round  tendon  which  passes  through  a  fibro-carti- 
laginous  ring  or  pulley  (trochlea)  attached  to  the  fovea  trochlearis  of 
the  frontal  bone  ;  it  is  there  reflected  outwards  and  backwards,  and 
-  passes  between  the  eye  and  the  superior  rectus  to  be  inserted  into  the 
sclerotic  coat  midway  between  the  superior  and  external  recti  muscles, 
nearly  equidistant  from  the  cornea  and  the  entrance  of  the  optic 
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nerve.  A  synovial  sheath  lines  the  contiguous  surfaces  of  the  tendon 
and  pulley. 

lielatums. — Tliis  muscle  is  covered  by  the  roof  of  the  orbit,  the  fourth  nerve 
entering-  its  upper  sui-face  ;  and  beneath  it  lie  the  nasal  nerve  and  the  internal 
rectus  muscle. 


ri-.  205. 


Fig.  205. — A  View  op  the  Muscles 
OP    THE    Eight    Orbit,    fugji  the 

OUTSIDE,  THE  OUTER  WALL  HAA'ING 
BEEN  REMOVED.      (A.  T.)  ^ 

B,  Explanatory  Sketch  op  the  same 
Muscles. 

a,  supraorbital  ridge  ;  h,  lower  margin 
of  the  orbit  formed  hj  tlie  superior  max- 
illary bone  ;  c,  anterior  clinoid  process  ; 

d,  posterior  part  of  the  floor  of  the 
orbit  above  the  spheno-maxillary  fossa  ; 

e,  side  of  the  body  of  the  sphenoid 
bone  below  the  optic  foramen  and  sphe- 
noidal fissure  ;  /,  sinus  maxillaris  ; 
1,  levator  palpebroe  superioris,  near  its 
insertion  ;  2,  pulley  and  tendon  of  the 
superior  oblique  muscle ;  3,  tendon  of 
the  superior  rectus  muscle  at  its  inser- 
tion upon  the  eyeball  ;  4,  in  A,  externaV 
rectus  ;  4',  in  B,  tendon  of  insertion  of 
the  same  muscle,  a  part  of  which  has 
been  removed  ;  the  double  origin  of  the 
muscle  is  shown  at  the  apex  of  the  orbit  ; 
5,  the  inferior  obiique  muscle  crossing 
the  eyeball  below  the  inferior  rectus  ;  6, 
the  inferior  rectus  ;  7,  in  B,  the  inside  of 
the  internal  rectus,  seen  in  consequence 
of  the  removal  of  a  part  of  the  external 
rectus,  and  near  it,  the  end  of  the  optic 
nerve  cut  short  close  to  the  place  of  its 
entrance  into  the  eyeball. 


The  inferior  olsli^iie  is  the  only  muscle  of  the  eye  which  does  not 
take  orig-in  at  the  apex  of  the  orbit.  It  arises  from  a  minute  de- 
pression in  the  orbital  plate  of  the  superior  maxillary  bone,  just  within 
the  anterior  margin  of  the  orbit,  and  close  to  the  external  border  of 
the  lachrymal  groove.  The  muscle  inclines  outwards  and  backwards 
between  the  inferior  rectus  and  the  floor  of  the  orbit,  and  ends  in  a 
tendinous  expansion,  which  passes  between  the  external  rectus  and 
the  eyeball,  to  be  inserted  on  the  external  and  posterior  aspect  of  the 
globe. 

Varieties. — The  levator  palpebrse  sometimes  gives  off  a  slip  from  its  inner 
border,  which  passes  to  be  inserted  into  the  trochlea,  forming-  the  te/i.sor  trocldcre 
of  Budge.  A  slip  of  a  similar  nature  was  described  by  Albinus  as  a  case  of 
doubling  of  the  levator  palpebrjB,  and  by  MoUinetti  as  a  fifth  rectus.  The 
levator  palpebrjB  has  been  seen  entirely  wanting  (Macalister). 

The  rectus  externus  may  have  its  two  heads  separate  to  their  insertion,  thus 
forming  a  double  rectus  (Albinus).  Macalister  has  twice  noted  the  absence  of 
the  outer  head. 

The  tramvcrsns  crhifis  (Bochdalek)  consists  of  an  arching  slip  of  muscular 
fibres  passing  from  the  anterior  and  superior  portion  of  the  os  planum  across 
the  upper  surface  of  the  eyeball  to  the  outer  w^all  of  the  orbit.  It  is  probably, 
as  IMacalister  suggests,  a  displaced  deep  slip  of  the  palpebral  fibres  of  the  orbi- 
cularis palpebrarum. 


MUSCLES  OF  THE  OEBIT. 


277 


Nerves. — Five  of  the  muscles  of  the  orbit,  viz.,  levator  palpehr^e  snpe- 
rioris.  the  snpGrior,  internal,  and  inferior  recti  and  the  inferior  oblique,,  are 
under  the  influence  of  the  third  pair  or  common  oculo-motor  nei-ve  ;  the  external 
rectus  is  supplied  by  the  sixth  pair,  or  abducent  ocular,  and  the  supeiior  oblique 
hj  the  fourth  pair,  or  trochlear  nerve.  From  what  is  stated  hereafter  as  to  the 
action  of  the  muscles,  it  will  appear  that  in  all  the  consentaneous  movements  of 
direction  of  the  tvro  eyes  muscles  are  in  action  vhich  receive  their  motor  neiwes 
from  tvo  different  sources. 

Actions.— The  levator  palpebrce  superioris  is.  as  its  name  implies,  simply  an 
elevator  of  the  upper  eyelid,  acting-  in  this  as  the  antagonist  of  ihe  upper  pal- 
pebral part  of  the  orbicularis  muscle. 

The  eyeball  is  so  situated  in  the  structures  which  surround  it  in  the  orbit  that 
it  is  capable  of  free  motion  on  a  central  fixed  point :  but  it  does  not  appear  to 
shift  its  place  as  a  whole  within  the  orbit,  nor  to  undergo  perceptible  change  of 
form  from  the  action  of  the  muscles.  The  position  of  the  point  roimd  which 
the  movements  of  the  eteball  take  place  is  nearly  in  the  centre  of  curvatm-e  of  the 
posterior  wall,  and  from  half  a  Une  to  a  line  behind  the  middle  of  the  antcro- 
posteiior  axis  of  the  eyeball. 

The  movements  of  the  eyeball  may  be  conveniently  reduced  to  fottr  kinds,  ^-iz., 
1,  simple  lateral  movements  in  a  horizontal  plane  :  2,  simple  movements  of  eleva- 
tion or  depression  ;  3,  oblique  movements  of  elevation  or  depression,  and  4, 
movements  of  rotation.  In  the  first  two  kinds  the  vertical  meridian  of  the  eye 
is  not  subject  to  any  change  of  inclination  :  in  the  third  kind  the  movements  of 
direction  are  accompanied  by  a  small  amoimt  of  rotation  or  inclination  of  the 
vertical  meridian  to  one  or  other  side  ;  and  in  the  fourth  kind,  when  simple,  the 
whole  movement  is  one  of  inclination  of  the  ver*tical  meridian.  These  movements 
however,  unless  perhai^s  the  first,  are  seldom  simple,  but  more  frequently  different 
kinds  are  combined  together.  The  three  first  kinds  constitute  the  various  move- 
ments of  direction  by  which  the  visual  axis  is  turned  vithin  ceilain  limits  to 
various  points  in  space ;  the  extent  of  motion  being  about  90^  in  the  veiiical  and 
IGO^  in  the  horizontal  direction.  Simple  movements  of  rotation  do  not  appear  to 
occur  to  any  considerable  extent,  and  it  has  been  ascen;ained  by  experiment  that 
they  do  not,  as  was  supposed  by  Ilueck  and  others,  maintain  the  eyeballs  in  a 
fixed  position  during  inclined  movements  of  the  head 

In  these  different  movements  the  six  muscles  of  the  eyeball  may  aavan- 
tageously  be  considered  as  acting  in  three  pairs.  1st.  In  the  horizontal  move- 
ments the  internal  and  external  recti  muscles  are  the  sole  agents,  the  one  acting 
as  an  adductor  and  the  other  as  an  abductor  ;  and  this  movement  they  effect 
without  any  rotation,  their  line  of  action  being  exactly  in  the  horizontal  plane 
of  the  eyebaU.  2nd.  It  is  different  with  the  superior  and  inferior  recti ;  for  while 
these  muscles  imdoubtedly  are  respectively  the  most  direct  elevators  and  de- 
pressors of  the  cornea,  they  have  both  a  tendency,  from  the  line  of  their  action 
being  to  the  inside  of  the  centre  *of  motion  of  the  eyeball,  to  produce  inward 
direction  with  a  small  amount  of  rotation.  This  tendency  is  corrected  by  the 
association  of  the  oblique  muscles  in  all  upward  and  downward  movements  ;  the 
inferior  oblique  being  associated  vrith.  the  superior,  and  the  superior  oblique 
with  the  inferior  rectus  muscle.  The  simple  action  of  the  superior  oblique 
muscle,  when  the  eye  is  directed  straight  forward,  is  to  produce  a  movement  of 
the  cornea  downwards  and  outwards,  that  of  the  inferior  oblique  to  direct  the 
cornea  upwards  and  outwards,  and  in  both  with  a  certain  amount  of  rotation, 
though  in  different  directions  in  the  two  cases.  But  these  movements  caused 
by  the  oblique  muscles  are  precisely  those  which  are  required  to  neutralise  the 
inward  direction  and  rotatory  movements  produced  by  the  superior  or  the 
inferior  rectus,  and  accordingly,  by  the  combined  action  of  the  superior  rectus 
and  the  inferior  oblique  muscles  a  straight  upward  movement  is  effected,  while 
a  similar  effect  in  the  downward  direction  results  from  the  combined  action  of 
the  inferior  rectus  and  superior  oblique  muscles. 

It  has  been  frrrther  shown  that  in  all  the  oblique  movements  of  direction  a 
combination  takes  place  of  the  action  of  the  oblique  with  that  of  the  recti 
muscles.  Here,  however,  two  recti  muscles  are  in  action  and  are  as'sociated  with 
one  obUque  muscle ;  as,  for  example,  in  tho  upward  and  inward  direction,  the 
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superior  and  internal  recti  with  the  inferior  oblique  ;  and  in  the  downward  and 
inward  direction  the  inferior  and  internal  recti  with  the  superior  oblique.  And 
the  same  is  true  of  the  upward  and  outward  and  downward  and  outward  move- 
ments of  direction  ;  for  in  all  these  movements  the  action  of  the  oblique  muscles 
is  necessary  to  control  or  supplement  the  rotatory  tendency  of  the  recti  muscles  ; 
.and  in  the  consentaneous  movements  of  the  two  eyes  the  whole  six  muscles 
must  co-operate  in  both  eyes  to  produce  that  perfect  agreement  in  their  move- 
ments of  direction  and  convergence  which  is  required  for  perfect  vision. 

It  is  unnecessary  here  to  enter  into  the  detail  of  the  modifications  of  these 
actions  of  the  muscles  which  must  accompany  changes  in  the  various  consenta- 
neous movements  of  the  eyes,  as,  for  example,  in  the  convergence  which  is  asso- 
ciated with  the  adjustment  of  the  eyes  to  near  and  distant  vision.  (Consult 
G.  Johnston  in  article  "  Orbit,"  of  Cyclop^d.  of  Anat.  and  Physiol,,  Jacob  in 
Dublin  Med.  Press,  1811  ;  John  S.  Wells,  in  the  Ophthalmic  Hosp.  Reports, 
vol.  ii.  1859-60 ;  Von  G-raefe,  in  Archiv  fiir  Ophthalmologic,  vol,  i.  p.  1  ;  and 
other  works  of  that  author,  and  of  Alfred  Graefe,  and  other  Ophthalmologists, 
especially  those  on  Strabismus,    Also  Helmholtz  in  his  Physiological  Optics.) 

Fascise  of  the  Orbit.  —The  space  within  the  orbit  which  is  not  occupied  by 
the  eyeball  and  its  muscles,  or  other  parts  belonging  to  it,  is  completely  fiUed 
with  soft  fat  and  delicate  yielding  connective  tissue.  In  various  places  this  last 
is  condensed  into  layers  of  slender  fascia3  of  various  degrees  of  strength.  One 
layer  of  this  structure  forming  the  capsule  of  Tenon,  surrounds  the  eyeball  on 
every  side  except  in  front,  where  it  is  reflected  on  the  inside  of  the  conjunctiva 
and  eyelids,  and  this  layer  is  so  loosely  connected  with  the  surrounding  parts 
that  it  seems  to  serve  all  the  purposes  of  a  synovial  membrane  in  the  ball  and 
socket-like  disposition  of  the  globe  of  the  eye  in  its  padding.  The  various 
muscles  pierce  this  capsule  at  a  short  distance  from  the  place  of  their  insertion 
into  the  sclerotic.  From  the  capsule  of  Tenon,  septa  of  fascial  connective  tissue 
spread  outwards  mainly  in  the  direction  of  the  recti  muscles,  all  of  which 
receive  delicate  investments  from  the  structure  ;  a  layer  also  spreads  between 
the  muscles  and  the  periosteal  lining  of  the  orbit.  In  two  places  these  septa  of 
fascia  are  of  greater  strength  than  elsewhere,  viz.,  on  the  inside  towards  the 
lachrymal  sac  and  eyelids,  and  on  the  outside  towards  the  margin  of  the  orbit,  where 
it  is  united  with  the  external  ligament  of  the  palpebraj  and  the  joeriosteum. 

In  several  parts  of  these  fascial  structures,  more  especially  in  those  last  men- 
tioned, plain  or  mistriped  muscular  fibres  have  been  detected,  and  these,  together 
with  the  elastic  connective  tissue  are  conceived  to  act  in  restoring  the  position  of 
parts  after  the  action  of  the  voluntary  muscles  is  over.  These  involuntary 
muscles  are  under  the  influence  of  the  cervical  sympathetic  nerves,  (See  Henle  s 
Anatomic  d,Mensch,,  vol,  ii,,  and  Merckel  in  the  Handbuch  derGesammt,  Augen- 
heilkunde,  1st  part,  1874  ;  H,  Miiller,  Sitzungsb,  d,  Wiirtzburg,  Gesellsch,  1858, 
and  Turner,  Nat.  Hist.  Rev,,  1862  ;  Cruveilhier,  Traite  d'Anatomie,  &c.) 

MUSCLES   OP  MASTICATION. 

The  masseter,  temporal,  and  two  pterygoid  muscles  form  a  group  of 
muscles  of  mastication,  which  may  be  properly  considered  together. 

The  masseteric  fascia  is  a  continuation  upwards  of  the  deep  fascia 
of  the  neck  over  the  masseter  muscle.  It  is  firmly  bound  down  to  the 
outer  surface  of  the  muscle,  and  is  attached  superiorly  to  the  zygoma. 
Posteriorly  it  closely  invests  the  parotid  gland  {fascia  paroHcJca)  ;  it 
likewise  sends  upwards  a  process  on  the  posterior  and  deep  surfaces 
of  the  parotid  gland ;  and  a  strong  band  of  this  process,  the  slijlo- 
maxillary  ligament,  extending  from  the  angle  of  the  jaw  to  the  styloid 
process,  separates  the  parotid  and  submaxillary  glands. 

The  masseter  is  a  thick  quadrate  muscle,  whose  fibres  form  two 
portions  differing  in  size  and  direction.  The  superficial  part,  obliquely 
foursided  in  form,  arises  from  the  lower  border  of  the  malar  bone  in 
the  anterior  two-thirds  of  the  zygomatic  arch,  chiefly  by  thick  tendons 
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projecting  down  between  the  muscular  fasciculi,  to  which  they  afford  an 
extensive  surface  of  origin  :  its  fibres  proceed  downwards  and  a  little 
backwards  to  be  inserted  into  the  lower  half  of  the  ramus  of  the  jaw, 
extending  as  far  as  the  angle.  The  deep  part  of  the  muscle,  of  a  tri- 
angular form,  consists  of  fibres  which  are  much  shorter  than  those  of 
the  superficial  part,  and  are  directed  doAvnwards  and  forwards.  They 
arise  from  the  posterior  third  of  the  lower  border  and  from  all  the  deep 
surface  of  the  zygomatic  arch,  and,  becoming  united  with  the  superficial 
part,  are  inserted  into  the  upper  half  of  the  ramus  of  the  jaw,  includ- 
ing the  coronoid  process :  only  the  upper  and  back  part  of  this  portion 
of  the  muscle  is  left  uncovered  by  the  superficial  portion. 

Relations. — The  external  surface  of  tlie  niasseter  muscle  is  covered  for  the  most 
part  only  by  the  skin  and  fascia  ;  it  is,  however,  overlapped  behind  by  the  parotid 
gland,  and  crossed  by  its  duct ;  the  branches  of  the  facial  nerve  and  the  trans- 
verse facial  ai-tery  also  rest  upon  it.  Its  inner  surface  is  tovrards  the  buccinator, 
from  which  it  is  separated  by  soft  adipose  tissue  ;  it  is  in  close  contact  with  the 
ramus  of  the  jaw,  and  covers  a  nerve  and  vessels  which  enter  it  over  the  sigmoid 
notch  of  that  bone. 

The  temporal  fascia  is  a  dense  white  shining  aponeurotic  structure, 
which  covers  the  temporal  muscle  above  the  zygoma,  and  gives  attach- 
ment to  some  of  its  fibres  of  origin.  It  is  attached  superiorly  to  the 
posterior  border  of  the  malar  bone  and  to  the  temporal  ridge  on  the 
frontal,  parietal,  and  temporal  bones ;  while  inferiorly,  where  it  is  sepa- 
rated by  a  quantity  of  fat  into  two  layers,  it  is  attached  to  the  zygoma, 
the  superficial  layer  to  the  outer  surface,  and  the  deep  layer  to  the  inner 
surface  of  that  process.  This  dense  fascia  is  separated  from  the  integu- 
ments by  the  layer  of  thin  membrane  descending  from  the  epicranial 
aponeurosis,  and  by  the  auricular  muscles;  and  from  the  temporal 
muscle  below,  by  a  layer  of  fat. 

The  temporal  muscle  is  fan-shaped,  and  arises  from  the  whole 
surface  of  the  temporal  fossa,  with  the  exception  of  the  anterior  or 
malar  wall,  and  from  the  deep  surface  of  the  temporal  fascia,  as  it 
passes  down  over  it  to  the  zygoma  ;  some  of  its  posterior  fibres  arising 
from  this  fascia  blend  with  the  deep  fibres  of  the  rnasseter  muscle. 
The  direction  of  the  anterior  fibres  is  nearly  vertical,  that  of  the  middle 
fibres  oblique,  and  that  of  the  posterior  fibres  at  first  horizontal.  The 
fibres  converge  as  they  descend,  and  all  terminate  in  a  tendon,  which, 
emerging  from  the  interior  of  the  muscle,  is  implanted  into  the  inner 
surface  and  anterior  border  of  the  coronoid  process  of  the  lower  jaw- 
bone, as  far  down  as  the  union  of  the  body  and  ramus  of  the  jaw. 

Relations. — The  upper  pai-t  of  the  muscle  is  closely  covered  by  the  temporal 
fascia ;  the  lower  and  anterior  part  is  imbedded  in  fat  continuous  with  that 
which  lies  between  the  masseter  and  buccinator  muscles  ;  the  insertion  of  the 
tendon  is  mainly  concealed  by  the  lower  jaw.  Between  the  muscle  and  the  bone 
of  the  temporal  fossa  are  the  deep  temporal  arteries  and  nerves,  which  penetrate 
its  substance.  In  contact  with  tlie  deep  surface  of  the  muscle  near  its  insertion 
the  buccal  nerve  descends,  and  at  the  posterior  border  of  the  insertion  the 
masseteric  nerve  and  artery  emerge. 

The  internal  pterygoid  muscie  arises  from  the  pterygoid  f3ssa  ;  its 
fibres,  tendinous  and  fleshy,  being  attached  mostly  to  the  inner  surface 
of  the  external  pterygoid  plate,  and  that  portion  of  the  tuberosity  of 
the  palate-bone  which  is  situated  between  the  pterygoid  plates.  Thence 
it  is  inclined  downwards,  with  a  direction  backwards  and  outwards,  and 
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is  inserted  into  the  angle  and  the  inner  surface  of  the  ramus  of  the  jaw 
as  high  as  the  dental  foramen. 

Relations. — The  internal  pterygoid  muscle  is  placed  on  the  inner  side  of  the 
ramus  of  the  jaw,  somewhat  in  the  same  manner  as  the  masseter  lies  on  the 
outside.  Between  the  external  surface  of  the  muscle  and  the  ramus  of  the 
maxilla  are  the  internal  lateral  ligament  and  the  internal  maxillary  vessels,  with 
the  dental  artery  and  nerve  ;  and  at  its  upper  part  the  muscle  is  crossed  by  the 
external  pterygoid  muscle.  Its  inner  surface  is  in  contact,  whilst  in  the  ptery- 
goid groove,  with  the  tensor  palati  muscle,  and  lower  down  with  the  superior 
constrictor  of  the  pharynx. 


Fig.  206. 

B  A 


Fig.  206.— Views  op  the  Pterygoid  Muscles— A,  prom  the  outer  side  ;  B,  from 

THE  INNER  SIDE.  |- 

1,  external  pterygoid  ;  2,  internal  pterygoid— the  outer  surface  in  A,  the  inner  surface 
in  B. 

The  external  pterygoid  muscle,  occupying  the  zygomatic  fossa, 
arises  by  two  fleshy  heads  placed  close  together,  the  superior  of  which 
is  attached  to  that  part  of  the  external  surface  of  the  great  wing  of  the 
sphenoid  bone  which  looks  into  the  zygomatic  fossa,  and  to  the  ridge 
which  separates  that  surface  from  the  temporal  fossa;  while  the  in- 
ferior, which  is  larger,  is  attached  to  the  outer  surface  of  the  external 
pterygoid  plate,  and  to  the  tuberosities  of  the  palate  and  upper  max- 
illary bones.  The  fibres  from  both  heads  pass  backwards,  and  converge 
to  be  inserted  into  the  fore  part  of  the  neck  of  the  condyle  of  the  lower 
jaw,  and  into  the  interarticular  fibro-cartilage  of  the  temporo-maxiilary 
articulation. 

Belatlons. — The  internal  maxillary  artery  is  usually  placed  on  the  outer  surface 
of  this  muscle,  passing  thence  between  the  heads  of  origin  ;  while  the  buccal 
nerve  issues  from  between  those  heads.  The  deep  surface  rests  against  the 
upper  part  of  the  internal  pterygoid  muscle,  whose  direction  it  crosses,  also  the 
internal  lateral  ligament  of  the  lower  jaw,  the  inferior  maxillary  nerve,  and  the 
middle  meningeal  artery.  The  upper  border  is  in  contact  with  the  great  wing  of 
the  sphenoid  bone,  and  is  crossed  by  the  deep  temporal  nerve  and  arteries. 

Varieties. — The  jytcj'i/^oideus  2y}V2)?ii(s  (Jlenle).  This  is  nearly  a  vertical  slip, 
which  passes  from  the  crest  of  the  great  wing  of  the  sphenoid  to  the  tuberosity 
of  the  palate  bone  or  to  the  posterior  margin  of  the  external  pterygoid  plate.  In 
some  cases  repoi-ted  by  Mr.  Wagstaffe  (Journ.  of  Anat.  vol.  v.,  p.  281),  in  which 
this  slip  was  present,  the  maxillary  head  of  the  external .  pterygoid  was  absent, 
and  some  of  the  ordinary  fibres  arose  from  those  vertical  bands.    Another  form 
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of  this  muscle  has  been  described  by  Macalister,  as  passing  superficial  to  the 
external  pterygoid  to  be  inserted  into  the  tuberosity  of  the  maxillary  bone. 

Fig.  207. — View  of  the  lower  part 
OF  THE  Skull  ani>  Face,  feo3i  be- 

EIXD,   TO  SHOW  THE  ATTACH3IE^'TS  OP 

THE  Pterygoid  and  soz^ie  other, 
JNIuscLES  (modified  from  Bourgeryj. 
(A.  T.)  i 

a,  placed  above  the  basi-splienoid 
bone,  below  which  are  seen  the  posterior 
nares  and  palate  ;  I,  transverse  section 
through  the  tem^joral  bone  ;  c,  roof  of 
the  mouth  ;  d,  back  of  the  head  and 
neck  of  the  lovrer  jaw,  above  vrhich  are 
seen  the  synovial  cavities  of  the  joint 
divided  by  the  interarticular  libro- 
cartilage  ;  e,  placed  below  the  s}Tnphysis 
menti ;  1,  on  the  left  internal  pterygoid 
muscle  ;  1',  on  the  right  side,  the  lower 
part  of  the  same  muscle,  of  which  the 
middle  j)ortion  has  been  removed  to 
show  the  external  pterj-goid ;  2,  the 
lower  thick  poilion  of  the  external  pterj'goid  ;  2',  on  the  right  side  points  to  the  upper 
smaller  portion  of  the  muscle,  attached  in  part  to  the  interarticular  -pl&te  ;  3,  small 
portions  of  the  genio-hyoid  and  genio-hyo-glossus  muscles  cut  short  at  their  attachment 
to  the  genial  tubercles  ;  4,  the  attachment  of  the  mylo-hyoid  muscle  cut  short  ;  5,  the 
attachment  at  the  side  of  the  symphysis  of  the  anterior  belly  of  »he  digastric  muscle  ; 
6,  the  masseter  muscle  descending  to  the  angle  of  the  jaw. 

Nerves. — The  four  muscles  above  desciibed  receive  their  motor  nei-ves 
from  one  source,  viz..  the  external  muscular  branches  of  the  fifth  pair,  which 
may  be  traced  to  the  lesser  or  motor  root  of  that  nerve.  These  nei-ves  are  named 
from  the  muscles  they  respectively  supply.  There  are  usually  t^-o  branches  to 
the  temporal,  and  one  to  each  of  the  other  muscles. 

Actions. — The  masseter,  temporal,  and  internal  pterygoid  muscles  are  elevators 
of  the  lower  jaw,  and  generally  act  in  concert,  bringing  the  lower  teeth  forcibly 
into  contact  ^vith  the  upper.  The  opposite  movement  of  depressing  the  jaw.  not 
being  opposed  by  any  resisting  obstacle,  requires  less  force,  and  is  effected  by 
muscles  of  much  smaller  size,  the  principal  of  which  is  the  digastric  muscle 
hereafter  described.  The  external  pterygoid  muscle,  having  the  gi-eat  body  of  its 
fibres  nearly  horizontal,  di-aws  forwards  the  condyle  of  the  jaw,  and,  when  the 
muscles  of  both  sides  act  together,  the  lower  jaw  is  protracted  so  as  to  make  the 
lower  incisor  teeth  project  beyond  the  upper  :  but  their  more  usual  mxode 
of  action  is  alternately  on  the  two  sides,  as  in  the  grinding  movement  of 
the  molar  teeth,  in  which  the  horizontal  movements  of  the  external  x)terygoid3 
are  associated  with  the  elevating  actions  of  the  other  muscles.  The  masseter 
and  internal  pteiygoid  muscles  assist  in  protracting  the  jaw  ;  the  temporal  alone 
is  a  retractor.  The  two  pterygoid  muscles  of  one  side,  in  advancing  one  condyle 
of  the  jaw,  necessarily  throw  the  teeth  towards  the  opposite  side. 

MUSCLES   BSTWESN    THE  LOWER   JAW   AND   THE    HYOID  BONE. 

The  digastric  mnsde,  extending  from  the  temporal  bone  to  the 
lower  jaw,  consists  of  two  elongated  muscular  bellies  united  by  an 
intervening  rounded  tendon.  Tiie  posterior  belly,  longer  than  the 
anterior,  arises  from  the  digastric  groove  of  the  temporal  bone,  and  is 
directed  downwards,  forwards,  and  inwards  i  the  anterior  is  attached 
•  to  a  rough  depression  situated  on  the  lower  border  of  the  lower  jaw, 
close  to  the  symphysis  menti ;  it  is  less  tapering  than  the  posterior 
belly,  and  is  directed  downwards  and  backwards.    The  intervening 
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tendon  is  connected  with  the  body  and  great  cornu  of  the  os  hyoides  by 
a  broad  band  of  aponeurotic  fibres  in  the  form  of  a  loop,  and  hned  with 
synovial  membrane,  and  by  the  fleshy  fibres  of  the  stylo-byoid  muscle, 
through  which  the  tendon  passes. 

I^elatioiis.-^The  anterior  belly,  placed  immediately  beneath  the  deep  cervical 
fascia,  rests  on  the  mylo-hyoid  muscle  ;  it  is  connected  with  its  fellow  of  the 
opposite  side  by  dense  fascia,  and  occasionally  is  united  by  muscular  fibres  to  it 
or  to  the  mylo-hyoid  muscle. 

The  posterior  belly  is  covered  by  the  mastoid  process  and  the  muscles  arising- 
from  that  bone,  and  crosses  the  external  carotid  artery,  and  the  internal  jugular 
vein. 

Fig.  208. — View  op  the  Sub- 

3IAXILLAR.Y    MuSCLES  AND 

THE  Depressors  op  ths 
Hyoid  Bone  and  Larynx, 
from  before.    (a.  t. )  ^ 

On  the  right  side,  the  i)latys- 
ma  aloue  lias  been  removed  ; 
on  the  left  side  both  the 
belHes  of  the  digastric,  the 
stylo-hyoid,  the  mylo-hyoid, 
the  sterno-hyoid,  and  omo- 
hyoid muscles  have  been  re- 
moved :  a,  symphysis  ;  b, 
angle  of  the  lower  jaw ;  c, 
middle  of  the  body  of  the 
hyoid  bone  ;  d,  mastoid  pi'o- 
cess  ;  c,  pLiced  on  the  front  of 
the  thyroid  cartilage,  points 
to  the  thyro-hyoid  mnscle  ;  /, 
tipper  part  of  the  sternum  ; 
f/,  lateral  lobe,  and  + ,  isth- 
mus of  the  thyroid  gland  ; 
above  + ,  the  front  of  the 
cricoid  cartilage  covered  by 
the  crico-thyroid  muscle  ;  1, 
posterior  belly ;  1',  anterior 
belly  of  right  digastric  muscle; 
2,  right  mylo-hyoid  ;  3,  left 
genio-hyoid  ;  4,  hyo-glossus  ; 
5,  stylo-glossus  ;  5',  a  portion 
of  it  seen  on  the  right  side  ;  6,  stylo-hyoid  of  the  right  side  ;  7,  stylo-phixryngeus  of  the 
left  side  ;  8,  placed  on  the  levator  scapulae,  points  to  the  left  middle  constrictor  of  the 
pharynx  ;  9,  placed  on  the  middle  scalenus,  points  to  the  left  inferior  constrictor  ;  10, 
right  sterno-hyoid  ;  11,  placed  on  the  left  sterno-thyroid,  points  also  to  the  lower  part  of 
the  right  muscle  ;  12,  placed  on  the  right  sterno-mastoid,  points  to  the  upper  and  lower 
bellies  of  the  right  omo-hyoid. 

Tarieties. — The  digastric  muscle  is  subject  to  many  variations.  The  posterior 
belly  may  re'ceive  an  accessory  slip  from  the  styloid  process  (AVood),  or  from 
the  angle  of  the  lower  jaw  (Henle).  It  has  been  seen  arising  from  the  styloid 
process.  Earely  the  muscle  is  monogastric,  the  posterior  belly  alone  being  present 
and  being  inserted  into  the  ramus  of  the  jaw  (McWhinnie).  The  anterior  belly 
is  frequently  divided  into  two  or  more  joarts,  one  or  even  two  of  which  may  cross 
the  middle  line  and  decussate  with  similar  slips  from  the  muscle  of  the  opposite 
side  :  or  a  slip  sometimes  passes  to  the  median  raphe  of  the  mylo-hyoid,  with 
which  and  its  fellow  of  the  opposite  side  it  becomes  incorporated.  The  tendon 
of  the  digastric  has  been  seen  in  front  of,  or  more  rarely  behind  the  stylo-hyoid  * 
instead  of  passing  through  it. 

The  mento-hyoid  (Macalister)    is  an  occasional  mesial  slip  found  passing 


Fig,  208. 


SUPEA-HTOID  MUSCLES. 


283 


from  the  body  of  the  os  hjoides  to  the  chin.  It  sometimes  consists  of  two 
parallel  bands,  and  Macalister  suggests  that  it  may  be  a  differentiated  portion  of 
the  platysma. 

The  stylo-hyoid  muscle  lies  close  to  tlie  posterior  belly  of  the 
digastric  rauscle,  being  a  little  behind  and  beneath  it.  It  arises  from 
the  outside  of  the  middle  of  the  styloid  process  of  the  temporal  bone, 
and  inclines  downwards  and  forwards,  to  be  inserted  into  the  os  hjoides 
at  the  union  of  the  great  cornu  with  the  body.  Its  fibres  are  usually 
divided  into  two  fasciculi  near  its  insertion,  for  the  transmission  of  the 
tendon  of  the  digastric  m^uscle. 

ridations. — The  upper  part  of  the  stvlo-hjoid  muscle  lies  deeply,  being  covered 
by  the  stemo -mastoid  and  digastric  muscles,  and  by  part  of  the  parotid  gland  ; 
the  middle  crosses  the  external  carotid  artery  ;  the  insertion  is  comparatively 
superficial. 

Varieties. — This  muscle  is  sometimes  Tranting  ;  occasionally  a  second  is  present 
(stylo-hyoideus  alter, — Alb.)  The  position  too  may  be  varied — it  has  been  found  to 
the  inner  side  of  the  external  carotid  arteiy  instead  of  over  that  vessel.  ("  Tlie 
Anatomy  and  Operative  Siu-gerj'  of  the  Arteries,"  by  R.  Quain,  plate  12,  fig.  5. 
Macalister,  Journal  of  Anat.,  vol.  v.,  p.  28.) 

The  niylo-hyoid  muscle  arises  from  the  mylo-hyoid  ridge  along  the 
inner  surface  of  the  lower  jaw,  extending  fi'om  the  last  molar  tooth  to 
the  symphysis.    The  posterior  fibres  are  inserted  into  the  body  of  the 

Fig.  209. — A,  THE  Lower  Jaw  axd  Hygib 
Bone,  from  beloav,  witb.  the  Mylo-Hyoid 
]\iuscles  attached. 

B,  THE  SAME  FROM  BEHIND,  WITH  THE  ]\IyLO- 

Hyoid  and  Genio-Hyoid  Muscles  attached. 
(A.T.)  1 

a,  the  symphysis  ;  h,  the  angle  of  the  lower 
jaw  ;  c,  the  lower  border  of  the  body  of  the 
hyoid  bone  ;  d,  in  B,  the  inferior  dental  fora- 
men and  iipper  end  of  the  mylo-hyoid  ridge  ; 
1,  1',  the  mylo-hyoid  muscles  ;  2,  2',  the 
genio-hyoid  muscles  from  above  ;  3,  the  cut 
ends  of  the  attachment  of  the  genio-glossi 
muscles  to  the  superior  genial  spines. 

OS  hyoides ;  the  rest,  proceeding 
parallel  to  the  fibres  behind,  and 
becoming  gradually  shorter,  join  at 
an  angle  with  those  of  the  corres- 
ponding muscle,  forming  with  them 
a  sort  of  raphe  along  the  middle 
line,  from  the  symphysis  of  the  jaw 
to  the  OS  hyoides.  "Thus  the  two 
muscles  together  form  a  floor  below  the  anterioi-  part  of  the  mouth 
{diajiiu-agma  oris  of  Meyer). 

licJ.ttid/t.^. — The  loTver  surface  of  the  mylo-hyoid  muscle  is  covered  by  the 
digastric  muscle,  the  submaxillary  gland,  and  the  submental  vessels  and  ner^'e. 
Tlie  deep  suiface  which  looks  upwards  and  invrards,  is  in  contact  with  the  genio- 
hyoideus  and  part  of  the  hyo-glossus  and  stylo-glossus  muscles,  the  ninth  and 
gustatory  nerves,  the  sublingual  gland,  and  the  duct  of  the  submaxillary  gland. 
The  posterior  border  alone  is  free  and  unattached,  and  behind  it  the  duct  of  the 
submaxillary  gland  tunas,  in  passing  to  the  mouth. 


Fig.  209. 
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Varieties. — This  muscle  may  be  inseparably  imited  with,  and  even  upon'bne 
side  replaced  by  the  anterior  belly  of  the  digastric.  It  frequently  receives  an 
accessory  slip  from  one  of  the  other  hyoid  muscles,  as  the  stemo-hyoid,  omo 
hyoid,  or  stylo-hyoid. 

The  genio-liyoid.  is  a  narrow  muscle  arising  from  the  inferior  of  the 
two  genial  tubercles  behind  the  symphysis  of  the  jaw,  and  inserted  into 
the  anterior  surface  of  the  body  of  the  hyoid  bone. 

Bdntlons. — It  is  in  contact  above  with  the  lower  border  of  the  g-enio-oiossus 
muscle,  and  below  with  the  mylo-hyoid  and  with  its  fellow  in  the  middle  line. 

Nerves. — The  mnscles  of  this  group  receive  their  motor  nerves  from  various 
sources,  viz.,  the  anterior  belly  of  the  digastric  and  the  mylo-hyoid  from 
the  mylo-hyoid  branch  of  the  inferior  maxillary  division  of  the  fifth  nerve,  ani 
the  posterior  belly  of  the  digastric  and  the  stylo-hyoid  from  the  facial  nerve  neai 
the  place  of  its  exit  from  the  stylo-mastoid  foramen.  The  genio-hyoid  receives 
its  motor  nerve  from  the  hypoglossal. 

Actions. — Tlie  genio-hyoid  and  mylo-hyoid  muscles  draw  the  hyoid  bone 
upwards  and  forwards,  as  happens  in  the  first  stage  of  deglutition.  The  stylo- 
hyoid muscles  draw  it  upwards  and  backwards,  and  come  into  action  in  raising 
the  pitch  of  the  voice.  The  anterior  belly  of  the  digastric  muscle  acts  by  itself 
like  the  genio-hyoid  and  the  posterior  half  like  the  stylo-hyoid  ;  but  when  ])oth 


Fig.  210. 


bellies  act  together  they  are 
capable  of  producing  two 
movements,  in  one  of  which, 
when  the  lower  javr  is  fixed, 


X,,.-^-'^      the  hyoid  bone  is  elevated, 


and  in  the  other,  when  the 
hyoid  bone  is  held  downwards 
by  the  depressing  muscles, 


7  V,^'"^     the  lower  jaw  is  depressed. 


Fig.    210. — MuscLTiS  OP  ths 


Tongue,  Pharynx,  &c,,  of 


THE  LEFT  SIDE.      (A.  T.) 


a,  external  pterygoid  pro- 
cess ;  6,  styloid  process  ;  c, 
section  of  the  symphysis  of  the 
lower  jaw  ;  d,  front  of  the 
body  of  the  hyoid  bone ;  e, 
thyroid  cartilage  ;  /,  cricoid 
cartilage  ;  between  d  and  e, 
the  thyro-hyoid  membrane  and 
ligament  ;  g,  isthmus  of  the 
thyroid  gland  ;  1,  stylo-glossus 
muscle  ;  2,  stylo-hyoid  ;  3, 
stylo -pliaryngeus  ;  4,  cut  edge 
of  the  mylo-hyoid  ;  5,  genio- 
hyoid ;  6,  genio-liyo-glossus  ;  7, 
hyo-glossus  ;  8,  linguaiis  in- 
ferior ;  9,  part  of  the  superior 
constrictor  of  the  jjharynx  ;  10, 
back  part  of  the  middle  con- 
sti'ictor  ;  11,  inferior  consfcrictor; 
12,  upper  part  of  the  cesopha- 
gus  ;  1-3,  crico-thyroid  muscle. 


MUSCLES  OF  TI-IE  TONGUE. 


The  tongue  is  a  muscular  organ  attached  posteriorly  to  the  hyoid 
bone,  and  inferiorly  to  the  lower  jaw.    It  is  composed  partly  of  fibres 
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peculiar  to  itself — tlie  intrinsic  muscles,  which  will  be  noticed  along 
with  the  tongue  ;  and  partly  of  muscles  arising  from  neighbouring 
parts — the  extrinsic  muscles  about  to  be  described. 

The  genio-glossus  or  genio-hyo-glossiis  muscle  is  fan-shaped,  and 
is  placed  vertically  in  contact  with  its  fellow  in  the  mesial  plane.  It 
arises  by  a  short  tendon  from  the  superior  genial  tubercle  behind  the 
symphysis  of  the  jaw  :  from  this  its  fibres  diverge,  to  be  inserted,  the 
inferior,  for  the  most  part,  into  the  body  of  the  hyoid  bone,  and  a 
few  into  the  side  of  the  pharynx;  the  superior  into  the  tip  of  the 
tongue  ;  and  the  intermediate  fibres  into  the  whole  length  of  the 
tongue  spreading  outwards  in  its  substance. 

Relations. — The  external  surface  is  in  contact  witli  tlie  lingiialis  inferior,  hyo- 
glossus  and  stylo-glossus  muscles,  the  sublingual  gland,  the  ranine  vessels,  and 
the  nerves  of  the  tongue,  and  its  lower  border  with  the  genio-hyoid  muscle. 

Varieties. — Occasional  slips  of  this  muscle  have  been  noticed  passing  to  the 
epiglottis  (Luschka),  or  to  the  pharynx  (Winslow) ,  or  to  the  stylo-hyoid  ligament 
(Sommerring).  It  has  also  been  found  united  anteriorly  with  the  genio-hyoid 
muscle. 

The  liyo-glossns  is  a  flat  quadrate  muscle,  arising  from  the  whole 
length  of  the  great  cornu,  from  the  lateral  part  of  the  body,  and  from 


Fig.  211. — Deep  Muscles  op  the  Fig.  211. 

Cheek,  Pharynx,  &c.  (modified 
from  Cloquet).    (A.  T.)  ^ 

The  pharynx  has  been  distended 
by  stuffing.  «,  external  pterygoid 
jDrocess  ;  6,  styloid  process,  with 
short  portions  of  the  three  styloid 
muscles  attached  ;  c,  body  of  the 
lower  jaw,  which  has  been  divided 
at  the  place  where  the  pterygo- 
maxillary  ligament  +  is  attached  ; 
d,  body  of  the  hyoid  bone  ;  e, 
thjToid  cartilage  ;  /,  cricoid  carti- 
lage ;  <7,  trachea  ;  1,  outer  part  of 
the  orbicularis  oris  muscle  ;  2,  buc- 
cinator ;  3,  superior  constrictor  of 
the  pharynx  ;  4,  middle  constrictor ; 
5,  inferior  constrictor ;  6,  oeso- 
phagus ;  7,  points  by  three  lines  to 
the  lower  parts  of  the  stylo-glossus, 
stylo-hyoid,  and  stylo-pharyngeus 
muscles  respectively  ;  S,  mylo- 
hyoid ;  9,  hyo-glossus,  of  which  a 
small  part  is  removed  posteriorly  to 
show  the  attachment  of  the  middle 
constrictor  ;  10,  thyro-liyoid. 

the  small  cornu  of  the  hyoid 
bone  ;  it  passes  upwards  to  be 
inserted  into  the  side  of  the 
tongue,  blending  with  the 
stylo-glossus  and  palato- 
glossus muscles. 

TU'lafions. — The  hyo-glossus  is  concealed  by  the  digastric,  stylo-hyoid  and 
mylo-hyoid  muscles,  except  at  its  posterior  inferior  angle  :  the  deep  part  of  the 
submaxillary  gland  rests  on  its  surface,  and  it  is  crossed  from  below  upwards  by 
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tlie  hypoglossal  nerve,  the  Whartonian  duct,  and  the  gustatory  nerve.  It  covers 
the  genio-glossus  and  the  origin  of  the  middle  constrictor  of  the  pharynx, 
together  with  the  lingual  artery  and  glosso-pharyngeal  nerve. 

Variety. — Triticeo-glossus  (Bochdalek).  This  is  a  small  muscle  which  arises 
from  the  cartilage  triticea  in  the  posterior  thyro-hyoid  ligament,  and  passes 
upwards  and  forwards  to  enter  the  tongue  along  with  the  posterior  part  of 
the  hyo-glossus.     It  always  lies  behind  the  lingual  artery. 

The  stylo-glossTis,  the  shortest  of  the  three  muscles  which  spring 
from  the  styloid  process,  arises  from  that  process  not  far  from  its  point, 
and  from  the  stylo-maxillary  ligament,  to  whicli  in  some  cases  the 
greater  number  of  its  fibres  are  attached  by  a  thin  aponeurosis  :  pass- 
ing forwards  and  slightly  downwards,  it  is  inserted  along  the  side  and 
under  part  of  the  tongue  as  far  as  the  tip,  its  fibres  decussating,  and 
becoming  blended  with  those  of  the  hyo-glossus  and  palato-glossus 
muscles. 

Relations. — This  muscle  lies  deeply  beneath  the  parotid  gland,  and  is  crossed 
by  the  gustatory  nerve. 

Varieties. — The  mijlo-glossus  (Wood)  is  a  small  accessory  slip,  which  usually 
comes  from  the  angle  of  the  lower  jaw,  but  has  also  been  seen  coming  from  the 
stylo -maxillary  ligament.  Occasionally  the  whole  muscle  arises  from  one  of 
these  points.  A  very  rare  origin  has  been  noted  by  Gruber  from  the  external 
meatus.  Albinus  and  Bohmer  have  noted  entire  absence  of  the  muscle,  and 
various  anatomists  have  seen  it  double, 

Nerves. — The  muscles  of  this  group  are  all  supplied  with  branches  from 
the  hypoglossal  or  motor  linguae  nerve. 

Actions.— The  genio-glossus  muscle  has  a  Complicated  action,  one  part  pro- 
truding and  another  retracting  the  tongue,  while  a  third  depresses  the  middle 
portion  of  the  organ.  Protrusion  is  effected  by  contraction  of  its  posterior,  and 
retraction  by  contraction  of  its  anterior  fibres,  while  the  middle  part,  or  nearly  the 
whole  muscle,  acts  as  a  depressor.  In  deglutition  the  stylo-glossus  muscle  raises 
the  side  of  the  tongue  spasmodically  backwards  and  upwards,  while  the  hyo- 
glossus  opposes  that  action.  In  other  circumstances  the  first  muscle  assists  in 
forming  a  hollow,  and  the  second  a  convexity  on  the  dorsum  of  the  tongue. 

MUSCLES  OF  THE  PHARYNX  AND  SOFT  PALATE. 

The  Pharynx,  the  dilated  upper  part  of  the  alimentary  tube, 
extending  from  the  base  of  the  skull  to  the  oesophagus,  presents  afc  the 
sides  and  back  a  continuous  wall,  in  great  part  formed  and  supported 
by  distinct  muscles  resting  posteriorly  oii  the  vertebral  column,  and  is 
open  in  front  towards  the  nasal  cavity,  the  mouth,  and  the  larynx. 

The  CONSTRICTOES  OF  THK  PHARYKX  are  three  thin  expanded 
muscles  which  invest  the  pharyngeal  wall,  overlapping  one  another 
from  below  upwards,  so  that  the  lowest  is  most  superficial. 

The  inferior  constrictor  muscle  arises  from  the  side  of  the  cricoid 
cartilage,  and  from  the  oblique  lateral  ridge  and  upper  and  lower  borders 
of  the  thyroid  cartilage,  and  curves  backwards,  expanding  as  it  proceeds, 
and  unites  with  its  fellow  in  the  middle  line  behind  the  pharynx.  The 
direction  of  the  inferior  fibres  is  horizontal,  concealing  and  over- 
lapping the  commencement  of  the  oesophagus  ;  the  rest  ascend  witli 
increasing  degrees  of  obliquity,  and  cover  the  lower  part  of  the  middle 
constrictor. 

Relations.— Tlcns,  muscle  lies  in  contact  posteriorly  with  the  cervical  vertebrae 
and  the  longus  colli  muscle  ;  its  outer  sui-f  ace  is  related  to  the  side  of  the  larynx, 
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tiie  thjroid  body,  the  carotid  artery,  and  the  sterno -thyroid  muscle ;  and 
from  this  last,  where  the  two  muscles  meet  on  the  thyroid  caitilage.  some  fibres 
are  continued  into  the  constrictor.  By  its  inner  sui-face  it  is  related  to  the 
middle  constrictor,  the  stylo -phaiyngeus,  the  palato-phai-j^-ngeus,  and  the  mucous 
membrane  of  the  pharynx.  The  two  larjmgeal  nerves  pass  inwards  to  the  lai-jms, 
close  respectively  to  the  upper  and  lower  margins  of  this  constrictor — the  upper 
being  interposed  between  it  and  the  middle  constrictor,  the  lower  between  it  and 
the  oesophagus. 


Fig.    212.— View  of  Fig.  21 : 

THE      IMUSCLES  OP 

THE  Pharynx,  &c., 
FROM  BEHIND  (after 
Boiirgery).  ^ 

The  back  part  of 
the  skull,  the  ver- 
tebral column  and 
back  parts  of  the 
ribs  are  removed,  a, 
cut  surface,  of  the 
basilar  process  ;  b, 
the  clavicle ;  c,  the 
first  rib  ;  d,  the 
ramus  of  the  lower 
jaw  ;  €,  posterior  ex- 
tremity of  the  great 
cornu  of  the  hyoid 
bone  ;  /,  posterior 
surface  of  the  manu- 
brium of  the  ster- 
num ;  1,  superior 
constrictor  muscle  of 
the  pharynx ;  above 
it  the  fibrous  mem- 
brane which  closes 
the  pharynx  ;  2,  mid- 
dle constrictor  ;  2\ 
a  dotted  line,  indi- 
cating the  direction 
of  the  lower  part  of 
the  muscle  ;  3,  the 
inferior  constrictor  ; 
4,  cesopbagus  ;  5,  in- 
ternal pterygoid  ;  6, 
stylo-glossus  ;  7,  pos- 
terior belly  of  the 

digastric  ;  8,  a  portion  of  the  stylo-hyoid  surrounding  the  tendon  of  the  digastric  ;  9, 
sterno-mastoid  ;  10,  upper  belly  of  the  omo-hyoid  ;  11,  sterno-thyroid  muscle  (represented 
somewhat  too  broad). 

The  middle  constrictor  muscle  arises  from  the  upper  surface  of  the 
cornua  of  the  os  hyoides,  and  from  the  stylo-hyoid  ligament :  its  fibres, 
diverging  greatly,  pass  back  to  the  middle  line  of  the  pharynx  behind,, 
the  lowest  fibres  inclining  downwards,  beneath  the  inferior  constrictor, 
the  highest  ascending  and  overlapping  the  superior  constrictor,  and 
the  intermediate  fibres  running  transversely. 

Bclations. — This  muscle  is  separated  from  the  superior  constrictor  by  the  stylo- 
pharyngeus  muscle  and  the  glosso-pharyngeal  nerve,  while  between  its  origin 
aTid  that  of  the  inferior  constrictor  the  superior  laryngeal  nerve  pierces  the  thyro- 
hyoid membrane. 

Vcrirfies; — Fibres  of  the  middle  constrictor  have  been  obseiwed  to  arise  from 
the  body  of  the  os  hyoides  and  the  thyro-hyoid  ligament,  {^yndcsmo-jjharyngcus 
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of  Douglas),  and  a  slip  is  frequently  continued  into  it  from  the  genio-hyo- 
glossus  muscle.  The  two  middle  constrictors  have  been  found  connected  behind 
to  the  base  of  the  skull  by  muscular  fibres  or  by  a  fibrous  band  (Albinus). 

The  superior  constrictor  arises  by  fibres  attached  in  series  from 
below  upwards,  to  the  side  of  the  tongue,  to  the  mucous  membrane  of 
the  mouth,  to  the  extremity  of  the  mylo-hyoid  ridge  of  the  jaw,  to  the 
pterygo-maxillary  ligament,  and  to  the  lower  third  of  the  posterior 
border  of  the  internal  pterygoid  plate.  The  fibres  curve  backwards, 
and  are  mostly  blended  with  those  of  the  corresponding  muscle  along 
the  middle  line,  a  few  ending  posteriorly  in  the  aponeurosis  which  fixes 
the  pharynx  to  the  base  of  the  skull.  The  upper  margin  curves  round 
the  levator  palati  and  the  Eustachian  tube  ;  and  the  space  intervening 
between  this  concave  margin  of  the  constrictor  and  the  base  of  the  skull 
is  closed  by  fibrous  membrane. 

Relations. — In  contact  with  the  outer  surface  of  this  muscle  are  the  internal 
carotid  artery,  the  eighth  and  other  large  nerves,  the  middle  constrictor,  which 
overlaps  a  considerable  portion,  and  the  stylo-pharyngeus,  which  descends  to 
the  pharynx  between  the  two  constrictors.  It  conceals  the  palato-pharyngeus 
and  the  tonsil,  and  is  lined  by  mucous  membrane.  It  is  united  to  the  buccinator 
muscle  anteriorly  by  the  pterygo-maxillary  ligament. 

Varietij. — The  azygos  pharyngis  (Meckel)  is  a  small  mesial  slip  about  half  an 
inch  in  length,  lying  behind  the  upper  and  middle  constrictors.  It  arises  from 
the  pharyngeal  spine  on  the  under  surface  of  the  basilar  process  of  the  occipital 
bone,  and  is  inserted  into  the  median  raphe  of  the  pharynx. 

The  stylo-pharyngeus,  larger  and  longer  than  the  other  styloid 
muscles,  arises  from  the  inner  surface  of  the  styloid  process,  near  the 
root,  and  proceeding  downwards  and  inwards  to  the  side  of  the  pharynx, 
passes  under  cover  of  the  middle  constrictor  muscle,  where  it  detaches 
some  fibres  to  the  constrictors,  and,  gradually  expanding,  is  connected 
with  the  palato-pharyngeus  muscle,  and  ends  in  the  superior  and  post- 
erior borders  of  the  thyroid  cartilage. 

Relations. — The  external  surface  of  this  muscle  is,  in  the  upper  part  of  its 
-extent,  in  contact  with  the  styloid  process,  the  stylo -hyoideus  muscle,  and  the 
external  carotid  artery  ;  in  the  lower,  with  the  middle  constrictor  of  the  pharynx. 
Internally  it  rests  on  the  internal  carotid  artery  and  jugular  vein  ;  and  lower 
down  on  the  mucous  membrane  of  the  pharynx.  The  glosso-pharyngeal  nerve 
is  close  to  the  muscle,  and  crosses  over  it  in  turning  forwards  to  the  tongue. 

Varieties. — The  ceplialo-pliaryngens  (Sandifort)  is  a  small  occasional  muscle 
which  usually  arises  from  the  vaginal  process  of  the  temporal  bone,  but  some- 
times also  from  the  spine  of  the  sphenoid  or  from  the  angle  of  the  petrous  bone 
(Macalister)  ;  in  its  course  it  is  separated  from  the  stylo-pharjTigeus  by  the 
glosso-pharyngeal  nerve,  and  it  is  finally  lost  below  the  inferior  constrictor  of  the 
pharynx. 

The  salinnrjo-ijUargngeus  (Santorini),  arising  by  a  tendon  from  the  Eustachian 
tube,  descends  in  the  interior  of  the  pharynx  towards  its  back  part,  and,  after 
joining  with  the  palato-pharyngeus,  is  lost  in  the  muscular  structure  of  the 
cavity. 

The  Soft  Palate  {velum  pendnJum  paJati)  is  a  movable  curtain, 
continued  backwards  from  the  hard  palate.  It  presents  posteriorly  a 
free  pendulous  margin,  prolonged  in  the  middle  into  a  conical  process, 
the  uvula,  and  at  each  side  into  two  prominent  curved  folds,  the  ante- 
rior of  which,  the  anterior  2^illcir  of  the  fauces,  descends  to  the  side  of 
the  tongue,  while  the  posterior  fold,  the  posterior  ]nllar  of  the  fauces, 
runs  downwards  and  backwards  into  the  pharynx ;  between  the  two  is 


MUSCLES  OF  THE  PALATE. 


289 


lodged  the  tonsil.  The  constricted  passage  between  the  anterior  pillars, 
leading'  from  the  mouth  to  the  pharynx,  is  called  the  isthmus  of  the 


Fig.  213.— DiAGKAMMATIC  ViEW  OF  THE 

Muscles  op  the  Pharynx,  &c.,  from 

BEHIND.      (A.  T.)  ^ 

The  posterior  wall  of  the  pharynx  has 
been  divided  by  a  vertical  incision  in 
the  middle  line,  and  the  cut  edges  drawn 
to  the  side  so  as  to  expose  the  nasal, 
buccal,  and  laryngeal  openings  ;  a,  is 
above  the  cut  surface  of  the  basi-occipital 
bone,  and  below  that  are  the  posterior 
nares  ;  h,  cartilage  of  the  left  Eustachian 
tube  ;  c,  back  of  the  ramus  of  the  lower 
jaw  ;  d,  posterior  border  of  the  thyroid 
cartilage  ;  e,  upper  part  of  the  cricoid 
cartilage  ;  /,  base  of  the  tongue  above 
the  epiglottis  ;  g,  lower  end  of  the 
pharynx  leading  into  the  gullet ;  1,  supe- 
rior constrictor  of  the  pharynx  seen  from 
within,  and  part  of  the  middle  con- 
strictor ;  2,  palato-pharyngeus  ;  2',  the 
lower  part  of  the  same  muscle,  on  the 
right  side  ;  3,  placed  on  the  internal 
pterygoid  muscle,  points  to  the  levator 
palati ;  4,  the  right  circumflexus  palati 
muscle  winding  round  the  hamular 
process ;  5,  the  azygos  uvulce  ;  above 
e,  the  transverse  arytenoid,  and  below 
it  on  each  side  the  posterior  crico- 
arytenoid muscle. 


Fig.  213. 


fauces.  The  soft  palate  is  acted  on  by  five  pairs  of  elongated  muscles, 
two  superior,  one  intermediate,  and  two  inferior. 

The  palato-glossus  muscle,  or  constrictor  istlimi  faucium, 

occupies  the  anterior  pillar  of  the  fauces.  Superiorly  it  is  anterior  to 
all  the  other  muscles  of  the  velum,  and  its  fibres  are  continuous  with 
those  of  its  fellow  of  the  opposite  side ;  inferiorly,  it  is  lost  on  the 
side  of  the  tongue. 

The  palato-pliar3rage'iis  muscle,  occupying  the  posterior  pillar  of 
the  pharynx,  arises  in  the  soft  palate  by  fibres  connected  with  those  of 
the  opposite  side,  and  passing  partly  above  and  partly  below  the  levator 
palati  and  azygos  muscles.  As  the  muscle  descends  it  becomes  greatly 
expanded,  and  its  fibres  are  found  extended  from  the  posterior  cornu 
of  the  thyroid  cartilage,  back  to  the  middle  line  of  the  pharynx 
posteriorly. 

The  azygos  uvulae  muscle  (Morgagni),  so  called  from  having  been 
supposed  to  be  a  single  muscle,  consists  of  two  slips,  which  arise,  one 
on  each  side  of  the  middle  line,  from  the  tendinous  structure  of  the 
soft  palate,  and,  sometimes,  from  the  spine  of  the  palate  plate,  and 
descend  into  the  uvula.  The  two  slips  are  separated  by  a  slight 
interval  above,  and  unite  as  they  descend. 

The  levator  palati  muscle  arises  from  the  extremity  of  the  petroas 
j)ortion  of  the  temporal  bone,  in  front  of  the  orifice  of  the  carotid 
canal,  and  from  the  cartilaginous  part  of  the  Eustachian  tube.  Ap- 
proaching the  middle  line  as  it  passes  downwards  and  forwards,  it  is 
inserted  aponeuretically  into  the  posterior  part  of  the  soft  palate,  and 
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meets  its  neio^hbour  of  the  opposite  side.  In  its  upper  part  it  is 
placed  above  the  concave  margin  of  the  superior  constrictor. 

The  circiimflexTis  or  tensor  palati  arises  from  the  navicular  fossa 
at  the  root  of  the  internal  pterygoid  plate,  from  the  outer  side  of  the 
Eustachian  tube,  from  the  spine  of  the  sphenoid,  and  the  edge  of  the 
tympanic  plate  of  the  temporal  bone.  It  descends  perpendicularly, 
resting  on  the  internal  pterygoid  plate,  between  it  and  the  internal 
y  pterygoid  muscle,  and  ends  in  a  tendon  which,  turning  round  the 
hamular  process,  where  a  synovial  burs^e  smooths  its  passage,  extends 
horizontally  inwards,  and  terminates  in  the  forepart  of  the  aponeurosis 
of  the  soft  palate  and  the  under  surface  of  the  palate  bone. 

ITei-ves.— The  muscles  of  this  group  receive  their  nerves  from  various 
sources,  some  of  which  are  not  yet  sufficiently  determined.  The  stylo-pharyn- 
geus  receives  a  branch  from  the  glosso-pharyngeal  ;  the  constrictors  are  supplied 
from  the  same  and  from  the  pharyngeal  plexus.  The  tensor  palati  receives  a 
branch  from  the  otic  ganglion  of  the  fifth  nerve,  the  levator  palati  and  azygos 
uvulae  from  the  facial  through  the  petrosal  nerve  of  the  Vidian,  and  the  jDalato- 
glossus  and  palato-pharyngeus  from  the  palatine  branches  of  Meckel's  ganglion. 

Actions. — The  muscles  of  the  pharynx  and  soft  palate  are  so  arranged  as  to 
accomplish,  in  conjunction  with  those  of  the  tongue  and  hyoid  bone,  the  action 
of  deglutition — that  is  to  say,  the  propulsion  of  food  into  the  cesophagiis  without 
any  portion  being  permitted  to  pass  into  the  nasal  cavity  or  larynx,  while  the 
tongue  near  the  fauces  is  thrown  upwards  and  backwards  by  the  stylo-glossi 
muscles,  and  the  larynx  is  drawn  upwards  and  forwards  under  it  by  muscles 
attached  to  the  hyoid-bone,  and  by  the  stylo-pharyngeus  muscle,  so  as  to  be  both 
closed  by  the  epiglottis  and  overlapped  by  the  tongue,  the  palato-glossi  muscles 
constrict  the  fauces  and  shut  off  the  bolus  from  the  mouth.  The  soft  palate  is 
raised  and  made  tense  by  its  superior  muscles;  the  palato-pharyngei,  being 
approximated,  nearly  touch  one  another  (the  uvula  lying  in  the  small  interval 
between  them),  and  prevent  the  passage  of  the  food  towards  the  upper  part  of 
the  pharynx  or  the  posterior  nares,  while  at  the  same  time  they  form  an  inclined 
surface  for  its  guidance  into  the  lower  part  of  the  pharynx.  The  food  being 
thus  thrown  into  the  grasp  of  the  constrictors  of  the  pharynx,  those  muscles 
contract  from  above  downwards  and  force  it  into  the  tube  of  the  gullet  below. 
The  Eustachian  tube,  according  to  most  anatomists,  is  opened  during  degluti- 
tion by  the  contraction  of  the  levator  palati  and  salpingo-pharyngeus  muscles. 
It  should,  however,  be  mentioned  that  a  different  view  is  taken  by  Cleland,  who 
liolds — and  with  him,  to  some  extent,  Luschka  agrees — that  the  tube  is  closed 
during  deglutition  by  the  thickening  which  takes  place  during  the  contraction 
of  the  levator  palati,  pressing  up  the  membranous  floor  of  the  canal  against 
the  firm  upper  and  outer  wall,  so  as  completely  to  obliterate  the  opening.  The 
salpingo-pharyngeus,  when  present,  assists  the  palato-pharyngeus  and  superior 
constrictor  in  elevating  the  pharynx.    (See  Joum.  of  Anat.,  vol.  iii.,  p.  97.) 


SUBCUTANEOUS  MUSCLE  OF  THE  NECK. 

The  platysma  myoides  is  a  pale-coloured  thin  sheet  of  muscular 
fibres,  superficial  to  the  deep  cervical  fascia,  and  extending  over  the 
front  and  sides  of  the  neck  and  lower  portions  of  the  side  of  the  face. 
Its  fibres  rise  by  thin  bands  from  the  clavicle  and  acromion,  and  from 

\  the  fascia  covering  the  upper  part  of  the  deltoid,  pectoral,  and  trapezius 
muscles  :  thence  they  proceed  upwards  and  inwards  over  the  clavicle 

'  and  the  side  of  the  neck,  gradually  narrowing  and  approaching  the 
muscles  of  the  opposite  side.  The  greater  number  of  the  fibres  are 
inserted  into  the  outer  surface  of  the  lower  jaw  from  the  symphysis  to 
the  attachment  of  the  masseter  ;  the  inner  fibres  mingle  With  those  of 
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the  opposite  platysma  in  front  of  the  symphysis,  and  even  cross  from 
the  one  side  to  the  other  below  the  chin,  those  of  the  right  side  over- 
lapping those  of  the  left  ;  and  the  posterior  fibres  are  prolonged  upon 
the  side  of  the  face  as  far  as  the  angle  of  the  mouth,  blending  with  the 
triangularis  oris  and  orbicularis  oris  muscles.  The  uppermost  fibres 
{nsorius,  Santorini)  have  been  already  described. 

Varieties.—  The  muscular  fibres  of  the  platysma  sometimes  extend  up-^'ards  on 
the  face  and  downwards  on  the  neck,  shoulder  and  breast  further  than  usual ;  and 
they  occasionally  take  attachment  to  the  clavicle.  This  muscle  is  the  representa- 
tive in  man  of  a  subcutaneous  gi'oup  of  muscles,  the  carnosus.  largely 
developed  in  most  mammals,  by  which  very  varied  movements  of  the  skin  and 
some  superficial  parts  may  be  given,  as,  for  example,  when  the  horse  communi- 
cates a  rapid  motion  to  the  skin  to  free  itself  from  insects,  or  the  dog  shakes  off 
the  water  after  swimming,  or  the  hedgehog  elevates  its  spines. 

Nerves. — The  platysma  receives  its  principal  motor  nerves  from  the  descend- 
ing branches  of  the  facial,  but  as  this  unites  with  the  superficial  cervical  nerve 
it  may  also  be  influenced  through  some  of  the  spinal  nerv^es. 

Action. — The  platysma,  being  much  less  developed  in  man  than  in  animals  has 
a  comparatively  limited  action  in  the  human  subject  ;  it  raises  the  skin  of  the 
neck  into  longitudinal  wrinkles  ;  it  also  assists  in  drawing  the  angle  of  the  jaw 
downwards  and  outwards,  and  protects  parts  more  deeply  situated  in  the  neck.  It 
is  contracted  in  sudden  fear,  and  assists  in  the  expression  of  this  emotion. 

MUSCLES  AND  FASCIJE  OF  THE  NECK  ANTEBIOBLY. 

Fascia. — The  deep  cervical  fascia  passes  forwards  from  the  anterior 
"border  of  the  trapezius  muscle  over  the  sides  and  front  of  the  neck 
beneath  the  platysma  myoides.    Posteriorly  it  is  continuous  with  the 
layers  of  connective  tissue  with  which  the  trapezius  and  deeper  muscles 
are  invested  ;  it  extends  over  the  posterior  triangle  of  the  neck,  viz., 
the  space  bounded  by  the  trapezius  and  sterno-mastoid  muscles  and 
the  clavicle  :  at  the  posterior  border  of  the  sterno-mastoid  it  divides 
into  two  layers,  which  form  an  investment  for  that  muscle ;  these 
unite  again  at  the  anterior  border  into  a  membrane  which  passes 
forwards  across  the  middle  line,  and  covers  the  area  bounded  by  the 
middle  line,  the  border  of  the  jaw,  and  the  sterno-mastoid  muscle,  and 
called  the  anterior  triangle.    In  the  posterior  triangle  the  fascia  is 
attached  inferiorly  to  the  clavicle,  and  near  that  bone  is  perforated  by 
the  external  jugular  vein,  which  in  the  previous  part  of  its  course  lies 
superficial  to  the  membrane.     In  the  anterior  triangle  it  is  bound 
superiorly  to  the  base  of  the  jaw  in  front,  and  further  back  is  con- 
tinued over  the  masseter  muscle  {masseteric  fascm),  and  the  parotid 
gland  {imrotid  fascia)  to  the  zygoma. 

In  front  the  fascia  is  attached  to  the  hyoid  bone,  and  becoming 
stronger  as  it  descends,  it  splits,  a  little  below  the  level  of  the 
thyroid  body  into  two  distinct  layers.  Of  these  the  more  supeifcial 
and  weaker,  running  along  the  sterno-mastoid  muscles,  is  fixed  to  the 
sternum  and  the  interclavicular  ligament  ;  whilst  the  stroDger  layer, 
lying  under  the  former,  and  closely  covering  the  sterno-hyoid  and 
.  ster no- thyroid  muscles,  is  attached  to  the  deeper  surface  of  that  bone. 
These  layers  materially  assist  in  closing  the  cavity  of  the  chest  behind 
the  sternum  superiorly  :  between  them  there  exists  a  quantity  of  loose 

connective  tissue  and  fat,  and  sometimes  a  small  lymphatic  gland. 
Continuous  with  the  deeper  of  those  two  layers,  a  fascia  is  foun4 
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in  the  posterior  triangle,  investing  the  posterior  belly  of  the  omo-hyoid 
muscle,  and  binding  it  down  to  the  clavicle  and  first  rib,  where  this 
structure  is  connected  with  the  costo-coracoid  membrane.  Still  deeper 
in  the  anterior  triangle  the  fascia  passes  behind  the  depressor  muscles 
of  the  larynx,  investing  the  thyroid  body,  and  extending  thence  on  the 
trachea  and  large  vessels  at  the  root  of  the  neck  down  to  the  fibrous 
layer  of  the  pericardium. 

Continuous  with  the  deep  processes  of  the  cervical  fascia  is  the  common 
sheath  of  the  large  cervical  Mood  vessels,  an  envelope  of  fascia  enclosing 
the  carotid  artery  and  jugular  vein  with  the  pneumogastric  nerve.  A 
thin  fibrous  septum  intervenes  between  the  artery  and  vein,  thus  com- 
pleting a  separate  sheath  for  each. 

The  layer  of  fascia  descending  on  the  prevertebral  muscles,  and  inter- 
vening between  them  and  the  pharynx  and  oesophagus,  is  called  the 
prevertebral  fascia. 

Muscles. — The  stemo-cleido-niastoid  or  sterno-mastoid  muscle  is 
attached  inferiorly  in  two  parts  to  the  anterior  surface  of  the  sternum 
and  the  inner  third  of  the  clavicle.  The  sternal  attachment  is  thick  and 
rounded,  tendinous  in  front  and  fleshy  behind.  The  clavicular  portion, 
separated  from  the  sternal  by  a  narrow  interval,  is  flat,  and  is  composed 
of  fleshy  and  tendinous  fibres.  Those  two  portions  become  blended 
together  about  the  middle  of  the  neck  into  a  thick  and  prominent  muscle, 
which,  extending  upwards  and  backwards,  is  attached  superiorly  to  the 
anterior  border  and  external  surface  of  the  mastoid  process,  and  from 
thence  backwards  into  a  rough  ridge  of  the  temporal  bone,  and  by  a 
thin  aponeurosis  into  the  outer  part  of  the  superior  curved  line  of  the 
occipital  bone.  The  sterno-mastoid  muscle  divides  the  quadrilateral 
space  on  each  side  of  the  neck  into  two  great  triangles. 

Relations. — This  muscle  is  covered  for  more  than  the  middle  three-fifths  of  its 
extent  by  the  platysma.  It  is  also  crossed  by  the  external  jugular  vein,  and  by 
the  ascending  superficial  branches  of  the  cervical  plexus  of  nerves.  It  rests 
on  part  of  the  sterno-hyoid  and  sterno-thyroid  muscles,  and  crosses  the  omo-hyoid 
muscle  ;  in  the  middle  pari:  of  the  neck  it  covers  the  cervical  plexus  and  the 
great  cervical  vessels,  and  in  the  upper  part,  the  digastric  and  stylo-hyoid  muscles  : 
it  is  pierced  by  the  spinal  accessory  nerve. 

Varieties. — The  stemo-cleido-mastoid  is  occasionally  described  as  two  muscles, 
under  the  names  stemo-mastoid  and  cleido-mastoid.  Normally  the  fibres  of  the 
clavicular  part  run  upwards  for  some  distance  behind  and  inside  those  of  the 
sternal  part  before  finally  blending  with  them,  and  sometimes  they  are  separated 
at  the  root  of  the  neck  by  a  considerable  interval  which  is  occupied  by  connective 
tissue.  The  muscle  varies  much  in  breadth  at  the  lower  end,  the  variation 
being  due  altogether  to  the  clavicular  part,  which  is  sometimes  as  narrow  as  the 
sternal  tendon,  while  in  other  instances  it -extends  for  three  inches  along  the 
clavicle.  This  part  of  the  muscle  may  likewise,  when  broader  than  usual,  be 
divided  into  several  slips  separated  by  intervals  near  the  clavicle.  A  band  of 
muscular  fibres  has,  in  a  few  instances,  been  found  reaching  from  the  trapezius  to 
this  muscle  over  the  subclavian  artery  ;  and  the  margins  of  the  two  muscles  have 
been  observed  in  contact.  In  animals  without  a  clavicle  the  cleido-mastoid 
muscle  is  continued  into  the  clavicular  part  of  the  great  pectoral  muscle,  thus 
forming  a  mast oi do-humeral  muscle. 

The  four  following  muscles  may  be  classed  together  as  a  group  of 
Depressors  of  the  Hyoid  Bone  and  Larynx. 

The  sterno-hyoid  muscle,  a  flat  band  of  longitudinal  fibres,  arises 
variously,  from  the  sternum  and  the  posterior  sterno-clavicular  ligament, 
from  the  clavicle  and  that  ligament,  or  from  the  clavicle  only,  and 


INFEA-HYOID  MUSCLES 


293 


occasionally,  to  a  small  extent,  from  the  cartilage  of  the  first  rib. 
inserted  into  the  lower  border  of  the  body  of  the  hyoid  bone. 


It  is 


Relations. — The  muscle  is  concealed  below  by  the  sternum  and  the  stemo- 
mastoid  muscle,  higher  up  by  the  skin  and  fascia  only  :  it  lies  on  the  sterno -thyroid 
and  thyro-hyoid  muscles,  which  it  partly  covers.  The  inner  border  approaches  that 
of  the  corresponding"  muscle  towards  the  middle  of  its  extent,  but  is  separated  from 
it  by  a  slight  interval  superiorly,  and  by  a  larger  interval  near  the  sternum  ;  the 
outer  margin  is  in  contact  with  the  omo-hyoid  near  the  os  hyoides.  The  muscular 
fibres  are,  in  many  cases,  interrupted  by  a  transverse  tendinous  intersection. 


Fig.    214. — YiEW    OF  THE 

Submaxillary  Muscles 
AND  THE  Depressors  of 
THE  Hyoid  Bone  and 
Larynx,  from  before. 


(For  the  explanation  of 
the  references  in  the  upper 
part  of  the  figure,  see  p. 
282).  c,  body  of  the  hyoid 
bone ;  d,  mastoid  process  ; 
e,  placed  on  the  front  of 
the  thyroid  cartilage,  points 
to  the  thyro-hyoid  muscle  ; 
/,  upper  part  of  the  ster- 
num ;  g,  lateral  lobe  of  the 
thjToid  gland  ;  -|- ,  its  isth- 
mus, above  which  is  the  cri- 
coid cartilage  covered  by  the 
crico-thyroid  muscle ;  8, 
placed  on  the  levator  sca- 
pula, points  to  the  left 
middle  constrictor  of  the 
pharynx  ;  9,  placed  on  the 
middle  scalenus,  points  to 
the  left  inferior  constrictor  ; 
10,  right  sterno-hyoid  ;  11, 
placed  on  the  left  sterno- 
thyroid, points  also  to  the 
lower  part  of  the  right  mus- 
cle ;  12,  placed  on  the  right 
the  right  omo-hyoid. 


Fig.  214. 


sterno-mastoid,  points  to  the  upper  and  lower  bellies  of 


The  sterno-tkyroid,  broader  and  shorter  than  the  preceding  muscle, 
behind  which  it  lies,  arises  from  the  thoracic  surface  of  the  first  part  of 
the  sternum,  lower  down  and  more  internally  than  the  sterno-hyoid 
muscle,  and  ascends,  diverging  a  little  from  its  fellow,  to  be  inserted 
into  the  oblique  line  on  the  ala  of  the  thyroid  cartilage. 

Helntxons. — The  gi-eater  part  of  its  anterior  surface  is  concealed  by  the  sternum 
and  the  sterno-hyoid  muscle,  as  well  as  by  the  sterno-mastoid.  By  its  deep  sur- 
face it  rests  on  the  innominate  vein,  the  lower  part  of  the  common  carotid  artery, 
the  trachea,  and  the  thyroid  body.  The  inner  margin  is  contiguous  to  the 
muscle  of  the  other  side  in  the  lower  part  of  the  neck.  The  median  incision  in 
the  operation  of  tracheotomy  is  made  between  the  two  muscles. 

Varieties: — This  muscle  is  sometimes  partly  crossed  by  transverse  or  oblique 
tendinous  lines.  At  the  upper  extremity  a  few  fibres  are  often  found  to  blend 
with  the  thyi-o -hyoid  muscle  or  with  the  inferior  constrictor  of  the  phar;>Tix. 

The  thyro-kyoid  muscle  is  continued  upwards  from  the  preceding  ; 
it  arises  from  the  oblique  line  on  the  ala  of  the  thyroid  cartilage,  and 
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is  inserted  into  the  lower  border  of  the  body  and  great  cornu  of  the 
hyoid  bone,  near  the  place  where  these  unite. 

Bclatwn!?. — ^This  muscle  is  concealed  by  tiie  stemo-liyoid  and  omo-hyoid,  and 
rests  on  the  ala  of  the  thyroid  cartilage,  and  on  the  thyro-hyoid  membrane. 
Between  that  membrane  and  the  muscle,  the  superior  laryngeal  nerve  and  artery 
are  placed  before  entering  the  larynx. 

The  omo-hyoid  is  a  long  ribbon-shaped  muscle,  consisting  of  two 
bellies  united  by  an  intervening  tendon.  It  arises  from  the  upper 
border  of  the  scapula,  near  the  suprascapular  notch,  and  occasionally 
from  the  ligament  which  crosses  the  notch.  Thence  it  extends  for- 
wards and  only  slightly  upwards,  across  the  root  of  the  neck,  till  it 
passes  beneath  the  sterno-mastoid  muscle,  and  then,  curving  rapidly,  it 
ascends  nearly  vertically,  to  be  inserted  into  the  lower  border  of  the 
body  of  the  hyoid  bone.  The  tendon  which  divides  the  muscle  is 
placed  beneath  the  sterno-mastoid  muscle,  and  varies  much  in  length 
and  form  in  different  bodies.  The  tendon  is  enclosed  within  the  deep 
cervical  fascia,  which,  after  forming  a  sort  of  sheath  for  it,  is  prolonged 
downwards,  and  becomes  attached  to  the  sternum  and  the  cartilage  of 
the  first  rib  ;  and  by  this  means,  as  also  by  fascia  investing  the  poste- 
rior belly  and  descending  to  the  clavicle,  the  muscle  is  maintained  in 
its  curved  position. 

Relations. — At  its  scapular  origin  the  muscle  is  covered  by  the  trapezius,  in 
the  middle  of  its  course  by  the  stemo-mastoid,  and  at  its  upper  part  by  the 
platysma  ;  it  crosses  the  scaleni  muscles,  the  cervical  nerves,  the  sheath  of  the 
common  carotid  artery  and  jugular  vein,  and  the  sterno-thyroid  and  thyi-o-hyoid 
muscles. 

Varictks. — The  muscle  occasionally  is  attached  to  the  clavicle  instead  of  the 
scapula,  arising  from  the  former  bone  about  its  middle,  and  in  such  cases  the 
posterior  belly  is  absent.  One  instance  has  been  recorded  (R.  Quain)  in  which 
the  posterior  belly  alone  was  present,  and  was  connected  to  the  hyoid  bone  by  a 
band  of  fascia.  The  muscle  has  likewise  been  observed  double,  one  slip  being 
attached  to  the  clavicle  and  the  other  to  the  normal  place  of  origin  from  the 
scapula. 

Nerves. — The  stemo-mastoid  receives  its  motor  nerves  from  the  spinal  ac- 
cessory, which  in  the  substance  of  the  muscle  is  reinforced  by  union  with 
branches  from  the  second  and  third  cervical  nerves.  The  infra-hyoid  muscles 
receive  their  motor  nerves  mainly  from,  the  hypo-glossal,  the  thyro-hyoid  by  a 
direct  branch  from  the  trunk  of  the  nerve,  the  rest  from  the  descendens  nonir 
and  in  part  from  it  in  combination  with  the  communicating  branches  from  the 
second  and  third  cervical  nerves. 

Actions. — The  sterno-cleido-mastoid  muscles  acting  together  bend  forwards 
the  head  and  neck  towards  the  sternum.  When  the  muscle  of  one  side  only 
is  in  action,  the  head,  while  it  is  slightly  flexed,  is  inclined  laterally  to  the 
side  on  which  the  muscle  contracts,  and  rotation  is  produced,  by  which  the  face, 
and  especially  the  chin,  is  directed  towards  the  opposite  side.  This  is  the 
attitude  in  wry-neck,  produced  by  the  unequal  action  of  the  muscles  of  the  two 
sides. 

While  the  sterno-hyoid  and  omo-hyoid  muscles  act  only  as  depressors  of  the 
hyoid  bone,  the  stemo-thyroid  muscle,  being  a  direct  depressor  of  the  thyroid 
cartilage,  may  also  draw  down  the  hyoid  bone  when  it  acts  in  conjunction  with  the 
thyro-hyoid,  the  latter  muscle  elevating  the  larynx  when  the  hyoid  bone  is  fixed. 
When,  in  the  act  of  swallowing,  the  hyoid  bone  and  thyroid  cartilage  have 
passed  suddenly  upwards  and  forwards,  their  original  position  is  restored  by  the 
action  of  the  infra-hyoid  muscles.  In  the  utterance  of  low  notes  the  larynx  and 
hyoid  bone  descend  below  the  natural  level,  in  the  direction  of  the  sternal 
muscles ;  while  in  the  utterance  of  high  notes  there  is  little  elevation  of  the 
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hyoid  bone,  but  the  laiynx  is  raised  by  the  action  of  the  thji-o-hyoid  muscles. 
During  deglutition  the  action  of  the  thyro-hyoid  muscles,  by  approximating  the 
thyi-oid  cartilage  and  hyoid  bone,  facilitates  the  descent  of  the  epiglottis  on  the 
superior  apertui-e  of  the  larynx. 


DEEP  LATEBAIi  AND   PBEVERTEBEAL   MUSCLES   OF   THE  NECK 

The  SCALENI  muscles  form  a  group  of  strong  muscular  columns, 
which  are  usually  three  in  number,  but  sometimes  only  two.  All  of 
them  are  subdivided  superiorly  into  musculo-tendinous  slips,  corre- 
sponding in  number  with  their  vertebral  attachments. 

The  anterior  scalenus  muscle  is  attached  superiorly  to  the  anterior 
tubercles  of  the  transverse  processes  of  the  third,  fourth,  fifth,  and  sixth 
cervical  yertebrse,  and  inferiorly  by  a  thick  flattened  tendon  to  the 
scalene  tubercle,  a  rough  part  of  the  inner  border  and  upper  surface  of 
the  first  rib  in  front  of  the  subclavian  groove. 

JRelatlons. — This  muscle  is  placed  deeply  :  in  its  lower  part  it  is  crossed  by 
the  posterior  belly  of  the  omo-hyoid  muscle,  and  in  its  whole  length  it  is  tra- 
versed by  the  phrenic  nerve  passing  obliquely  from  above  doT^-nwards  and 
inwards.  The  subclavian  vein  and  artery  pass  respectively  in  front  and  behind 
its  inferior  attachment.  The  nerves  of  the  brachial  plexus  emerge  from  behind 
its  outer  border  above  the  subclavian  artery.  The  rectus  capitis  anticus  major 
arises  on  its  inner  side,  the  ascending  cervical  branch  of  the  inferior  thyroid 
artery  lies  in  the  groove  between  that  muscle  and  the  scalenus,  and  in  front  is 
the  internal  jugular  vein. 


Fig.  215. — The  Deep  Lateral 
AND  Prevertebral  Mus- 
cles OP  the  Neck  from 
before.    (A.  T.)  A 

a,  cut  surface  of  the 
basilar  process ;  6,  transverse 
process  of  the  atlas  ;  c,  trans- 
verse process  of  the  seventh 
cervical  vertebra  ;  d,  body  of 
the  first,  d! ,  of  the  fourth  dor- 
sal vertebra  ;  e,  first,  and  e', 
second  rib ;  1,  rectus  capitis 
anticus  major  muscle  ;  2,  rec- 
tus capitis  anticus  minor  ;  3, 
middle  part,  3',  upper  part,  and 
Z",  lower  part  of  the  longus  colli ; 
4,  rectus  lateralis  ;  4',  first 
pair,  and  4",  second  pair  of 
interfcransversales  ;  5,  scalenus 
anticus  of  the  right  side  ;  5', 
the  tendon  of  attachment  to 
the  first  rib  on  the  left  side  ;  6, 
scalenus  medius  ;  6',  lower  por- 
tion of  the  corresponding  mus- 
cle of  the  left  side  ;  7,  scalenus 
posticus,  its  superior  attach- 
ments shown  upon  the  left  side  ; 
8,  upper  pai-t  of  the  levator 
scapuke  drawn  out  from  its 
vertebral  attachments  ;  9, 
splenius  colli,  shown  in  the 
same  manner. 


Fig.  215. 


The  scalenus  medius  is  attached  superiorly  to  the  posterior  tubercles 


296 


MUSCLES  OF  THE  HEAD  AND  NECK. 


of  the  transverse  processes  of  the  last  six  cervical  vertebrae ;  and 
inferiorly  to  a  rough  elevation  on  the  first  rib,  extending  for  an  inch 
and  a  half  forwards  from  the  tubercle. 

Relations. — In  front  of  this  mnscle,  between  it  and  the  anterior  scalenus,  are 
the  cervical  nerves  and  the  subclavian  artery  ;  behind  it  are  the  posterior  scalenus 
and  levator  anguli  scapulse  muscles. 

Varieties. — This  muscle  sometimes  arises  from  the  transverse  processes  of  all 
the  cervical  vertebras.    It  takes  the  place  of  the  first  levator  costee. 

The  scalenus  posticus,  smaller  than  the  other  scaleni  muscles,  is 
attached  above  by  two  or  three  small  tendons  to  the  transverse  pro- 
cesses of  as  many  of  the  lowest  cervical  vertebras,  and  inferiorly  by  an 
aponeurotic  tendon  to  the  second  rib,  between  its  tubercle  and  angle,  in 
front  of  the  attachment  of  the  second  levator  costae. 

Relations. — This  muscle  is  partly  covered  by  the  middle  scalene  muscle,  and  is  in 
contact  by  its  posterior  surface  with  the  levator  costas  and  cervicalis  ascendens 
muscle. 

Varieties. — The  scaleni  muscles  are  subject  to  some  amount  of  variation,  both 
in  the  number  of  their  points  of  attachment,  and  in  the  arrangement  of  their 
fibres.  A  slip  from  the  scalenus  anticus  sometimes  passes  behind  the  subclavian 
artery. 

The  Prevertebral  muscles  of  the  cervical  region  consist  of  three, 
of  which  two  pass  to  the  head  from  the  upper  vertebrge,  viz.,  the  recti 
capitis  antici  major  and  minor,  and  the  third  is  confined  to  vertebral 
attachments,  the  longus  colli.  Along  with  these  the  rectus  capitis 
lateralis  muscle  may  also  be  described  in  this  place. 

The  rectus  capitis  anticus  major  muscle  arises  by  tendinous 
slips  from  the  anterior  tubercles  of  the  transverse  processes  of  the 
third,  fourth,  fifth,  and  sixth  cervical  vertebras:  it  is  inserted  into 
the  basilar  process  of  the  occipital  bone,  a  little  in  front  of  the  foramen 
magnum.  The  muscles  of  opposite  sides  converge  as  they  ascend,  and 
their  mesial  fibres  are  longest. 

Relations. — The  anterior  surface  of  the  rectus  capitis  anticus  major  supports 
the  pharynx,  the  sympathetic  and  vagus  nerves,  and  the  great  cervical  vessels. 
The  posterior  surface  rests  upon  part  of  the  longus  colli  and  the  rectus  anticus 
minor. 

The  rectus  capitis  anticus  minor,  under  cover  of  the  preceding 
muscle,  arises  from  the  anterior  arch  of  the  atlas,  and  slightly  from  the 
root  of  its  transverse  process ;  it  is  inserted  into  the  basilar  process, 
between  the  margin  of  the  foramen  magnum  and  the  preceding  muscle, 
half  an  inch  from  its  fellow. 

The  rectus  capitis  lateralis  is  a  short  thick  muscle  arising  from 
the  upper  surface  of  the  anterior  division  of  the  transverse  process  of  the 
atlas,  and  inserted  into  the  rough  surface  beneath  the  jugular  eminence 
of  the  occipital  bone.  It  completes  the  series  of  intertransversales 
muscles,  which  are  described  along  with  the  deep  posterior  muscles  of 
the  neck. 

Relations. — The  anterior  surface  of  this  muscle  is  in  contact  with  the  internal 
jugular  vein,  the  posterior  with  the  vertebral  artery. 

The  longus  colli  muscle  rests  on  the  front  of  the  vertebral  column 
from  the  atlas  to  the  third  dorsal  vertebra  :  it  consists  of  three  sets  of 
fibres,  of  which  two  are  oblique,  and  one  vertical,    a.  The  superior 
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oblique  portion  arises,  by  a  narrow  tendinous  process,  from  the  anterior 
tubercle  of  the  body  of  the  atlas,  and  is  inserted  into  the  fore  part  of 
the  transverse  processes  of  the  third,  fourth,  and  fifth  ceryical  vertebrae. 
1).  The  inferior  oblique,  the  smallest  part  of  the  muscle,  extends  ob- 
liquely downwards  and  inwards  from  the  transverse  processes  of  the 
fifth  and  sixth  cervical  to  the  bodies  of  the  first  two  or  three 
dorsal  vertebrae,  c.  The  vertical  part,  connected  by  its  extremities 
with  the  other  divisions,  is  attached  superiorly  to  the  bodies  of 
the  second,  third,  and  fourth  cervical  vertebrae,  and  inferiorly  to  the 
bodies  of  the  three  lower  cervical  and  two  or  three  upper  dorsal 
vertebra. 

I?dIations. — By  its  anterior  surface  this  muscle  is  in  contact  with  the  pharynx 
and  oesophagTLS,  tlie  great  vessels  of  the  neck  contained  in  theh  sheath,  the  sym- 
pathetic and  recurrent  laryngeal  nerves,  and  the  inferior  thyroid  artery. 
Behind,  it  rests  upon  the  vei'tebras. 

"Nerves. — The  rectus  capitis  anticus  major  and  minor  are  supplied  by  branches 
from  the  upper  cervical  nerves  ;  the  longus  colli  and  scaleni  by  branches  of  the 
lov^er  cervical  nerves. 

Actions. — The  scalene  muscles,  when  the  vertebral  column  is  fixed,  act  as 
elevators  of  the  ribs,  and  by  many  are  considered  as  constant  aids  in  the  move- 
ment of  inspiration.  They  may  also  act  as  lateral  flexors  of  the  neck  when  the 
ribs  are  fixed.  The  longus  colli  muscle  is  chiefly  a  flexor  of  the  vertebral 
column.  The  recti  muscles  are  capable  of  producing  some  degree  of  flexion  of 
the  head,  and  from  the  obliquity  of  their  fibres  may  probably,  when  acting  on 
one  side,  also  give  rise  to  slight  rotation. 

IV.— MUSCLES  AND  FASCLS  OF  THS  THUITK, 

The  muscles  passing  between  the  trunk  and  the  upper  limb  having 
been  already  described,  those  which  belong  exclusively  to  the  trunk 
itself  will  now  be  treated  of  under  the  three  divisions  of,  1.  Dorsal 
muscles,  extending  throughout  the  whole  length  ;  2.  Thoracic  muscles, 
including  the  diaphragm  ;  and  3.  Abdominal  and  Perineal  muscles. 

I.— DORSAL  MUSCLES  AND  FASCIJE:. 

The  muscles  to  be  described  under  the  above  head,  taken  as  a  whole, 
occupy  the  vertebral  groove  or  hollow  between  the  line  of  vertebral 
spines  and  the  prominences  formed  by  the  mastoid  processes,  the  trans- 
verse cervical  processes,  the  most  projecting  parts  of  the  ribs>  and  the 
crest  of  the  ilium,  and  they  extend  fcom  the  stiperior  curved  line  of  the 
occipital  bone  to  the  lower  part  of  the  sacrum.  Some  of  them  are 
small  and  are  limited  to  certain  parts  of  the  extensive  region  now 
referred  to  ;  others  extend  either  continuously  or  by  the  serial  repetition 
of  similar  short  fasciculi,  throughout  the  greater  part  of  it.  These 
muscles,  together  with  those  in  the  same  region  which  belong  more 
properly  to  the  upper  limb,  have  been  frequently  described  as  con- 
stituting six  successive  layers  ;  but  the  limits  of  several  of  these  layers 
are  ill-defined,  and  it  will  be  sufficient  for  the  purpose  of  description 
-to  arrange  the  muscles  falling  properly  within  the  present  section, 
according  to  the  main  characteristics  of  their  form  and  position,  in 
the  following  groups  :  viz.,  a,  the  posterior  serrati  muscles  ;  Z>,  the 
splenius  and  long  erectors  of  the  spine  ;  c,  the  complexns  and  trans- 
verso-spinales  j   dy  the  interspinales  and  intertransversales ;  the 
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short  cranio-vertehral  muscles.  Of  these  muscles  those  included  in  the 
first  two  groups  may  be  considered  as  having  their  fibres  passing  out- 
wards from  the  middle  ;  those  in  the  third  group  as  having  their  fibres 
passing  inwards  ;  those  of  the  fourth  group  as  having  their  fibres  pass- 
ing in  a  nearly  vertical  direction  ;  and  those  of  the  fifth  group,  confined 
to  the  upper  part  of  the  vertebral  column  and  to  the  head,  may  be 
looked  upon  as  combining  some  examples  of  the  others. 

Serrati  Muscles. — -The  serratiis  posticus  superior  is  a  thin  flat 
muscle,  which  arises  from  the  lower  part  of  the  ligamentum  nuch^  and 
from  the  spines  of  the  last  cervical  and  two  or  three  upper  dorsal 
vertebras  by  a  thin  aponeurotic  tendon  forming  about  a  third  of  the 
length  of  the  muscle  ;  it  is  inserted  by  four  fleshy  digitations  into  the 
second,  third,  fourth,  and  fifth  ribs,  a  little  beyond  their  angles.  It  is 
directed  obliquely  downwards  and  outwards,  resting  on  the  deep 
muscles  and  the  angles  of  the  ribs.  The  muscle  is  covered,  excepting 
at  its  superior  border,  by  the  rhomboid  and  levator  anguli  scapulae 
muscles. " 

Fig.  216.— Dorsal  Mus- 
cles OP  THE  Upper 
Part  op  the  Trunk. 
(A.  T.).  i 

I,  first ;  VI,  sixtli  dor- 
sal vertebra,  1,  upper  part 
of  the  complexns  muscle ; 
2,  splenius  capitis  ;  3,  3', 
splenius  colli  ;  4,  serratus 
posticus  superior  ;  5,  up- 
per part  of  the  longis- 
simus  dorsi ;  />',  the  same 
continued  up  on  the  left 
side  into  the  transversalis 
cervicis ;  5",  5",  on  the 
right  side,  the  transver- 
salis cervicis  spread  out 
from  its  attachments  ;  6, 
upper  insertions  of  the 
sacro-lumbalis  and  acces- 
sorius  ;  6',  the  same  con- 
tinued up  on  the  left  side 
into  the  cervicalis  ascen- 
dens  ;  6",  lower  end  of 
the  latter  muscle  of  tlie 
right  side  spread  out  fx'orn 
its  attachments  ;  7,  sma!  I 
part  of  the  spinalis  doi-si  ; 

8,  riglit  levator  anguli  sca- 
pulas ;  8',  on  the  left  side, 
its  upper  part  divided  ; 

9,  three  of  the  levatores 
costaram  on  tlie  right  side. 

The  serratus  posticus  inferior,  oroader  and  stronger  than  the  pre- 
ceding muscle,  passes  outwards  and  upwards  to  the  four  lowest  ribs  ;  it 
arises,  by  a  thin  aponeurotic  membrane  from  the  posterior  layer  of  the 
lumbar  aponeurosis,  and  is  inserted  by  four  fleshy  digitations  into  the 
lower  borders  of  the  last  four  ribs.  The  uppermost  of  those  digitations 
is  very  broad,  and  covers  in  part  the  second  ;  the  last,  varying  in  size 
with  the  length  of  the  twelfth  rib,  is  entirely  concealed  by  the  rest  of 
the  muscle  (see  fig.  165,  p.  191).    The  serratus  inferior  is  covered  by 
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the  latissimns  dorsi,  and  its  aponeurotic  part  is  firmly  united  for  some 
distance  yrith  the  tendon  of  that  muscle. 

Actions. — The  serratus  posticus  superior  elevates  the  upper  ribs,  and  is  there- 
fore to  be  regarded  as  a  muscle  of  inspu'ation.  The  serratus  inferior  acts  du'ectly 
as  a  depressor  of  the  lower  ribs,  and  raay  aid  either  in  expiration  or  inspii-ation  ; 
in  expiration  by  acting  in  conceii:  with  the  muscles  which  depress  the  higher 
ribs  ;  in  inspiration  by  fixing  the  lower  ribs  and  giving  firmness  to  the  origin  of 
the  diapliragm. 

The  vertebral  aponeurosis  is  situated  on  the  same  plane  as  the 
serratus  posticus  inferior,  and  consists  of  a  thin  lamella  which  separates 
the  muscles  belonging  to  the  shoulder  and  arm  from  those  which  sup- 
port the  spine  and  head.  Its  fibres  are  for  the  most  part  transverse  ; 
some  however  are  longitudinal.  Above,  it  passes  beneath  the  superior 
serratus  ;  below,  it  is  connected  with  the  tendons  of  the  latissimus  and 
inferior  serratus  muscles,  and  in  being  stretched  from  the  spinous  pro- 
cesses outwards  across  the  vertebral  groove,  it  helps  to  enclose  the 
angular  space  in  which  are  lodged  the  long  extensor  muscles. 

Dorsal  axd  Lumbar  Fasci.^:. — Under  the  name  of  lumbar  fascia 
or  aponeurosis  it  has  been  customary  to  describe  three  layers  of  scrong 
fibrous  substance  sheathing  the  erector  spinse  and  quadratus  lumborum 
muscles.  The  deeper  parts  of  this  structure,  to  which  by  some  the 
name  of  lumbar  fascia  is  restricted,  will  be  described  along  with  the 
abdominal  muscles,  with  which  they  are  chiefly  connected.  The  sujjer- 
ficial  or  posterior  layer  is  that  through  which  the  latissimus  dorsi  and 
serratus  posticus  inferior  muscles  are  attached  to  the  spines  of  the  dorsal, 
lumbar  and  sacral  vertebrae  and  to  tl^iC  crest  of  the  ilium.  This  layer, 
which  is  of  considerable  strength,  extends  outwards  beyond  the  origin 
of  the  latissimus  and  serratus  inferior,  and  being  closely  united  with 
the  middle  layer,  binds  down  firmly  the  erectores  spina3  muscles  :  it  is 
by  some  described  as  the  lower  part  of  the  vertebral  aponeurosis,  with 
which  it  is  continuous,  by  others  it  has  been  named  the  aponeurosis  of 
the  latissimus  dorsi. 

The  sPLEXius  muscle  is  so  named  from  its  having  the  form  of  a 
strap,  which  binds  down  the  parts  lying  under  it.  It  is  attached  supe- 
riorly in  part  to  the  cervical  vertebrte,  in  part  to  the  skull,  and  is 
described  accordingly  under  two  names. 

a.  The  splenius  colli  is  attached  inferioriy  to  the  spinous  processes 
of  the  third,  fourth,  fifth,  and  sixth  dorsal  vertebr£e,  and  superiorly  along 
with  the  slips  of  the  levator  angtili  scapulae  to  the  transverse  processes 
of  the  first  two  or  three  cervical  vertebrae. 

1).  The  splenius  capitis,  broader  and  thicker  than  the  preceding, 
arises  from  the  spines  of  the  seventh  cervical  and  two  upper  dorsal 
vertebra,  and  from  the  ligamentum  nuchEe  as  high  as  the  third  cervical 
vertebra.  It  is  inserted  into  the  lower  and  back  part  of  the  mastoid 
process,  and  into  the  outer  part  of  the  superior  curved  line  of  the 
occipital  bone. 

Belat'wns. — The  splenius  is  covered  by  the  trapezius,  the  rhomboid,  and  the 
serratus  posticus  superior  ;  and  at  its  attachment  to  the  occipital  bone  by  the 
stemo-mastoid.    It  conceals,  in  part,  the  complexus  and  trachelo-niastoid. 

Erector  Spin.e. — This  muscle  may  either  be  regarded  as  one  large 
composite  muscle,  or  as  consisting  of  seven  distinct  muscles.  Viewed 
as  one  muscle  it  may  be  conveniently  considered  as  formed  of  three 
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columns,  of  which  the  inner,  or  that  next  the  spine,  is  comparatively 
slender  ;  the  middle  and  outer  columns  are  much  thicker,  and  consist 
each  of  three  divisions  which  have  received  separate  names. 

The  erector  spinae  takes  origin  inferiorly  as  a  common  mass,  the 
outer  part  of  which  is  muscular,  while  the  inner  and  larger  part  is 
tendinous.  The  muscular  portion  arises  from  the  posterior  fifth  of  the 
crest  of  the  ilium  ;  the  tendinous  portion  arises  from  the  back  part  of 
the  ilium,  the  lower  and  back  part  of  the  sacrum,  and  the  sacral  and 
lumbar  spines  ;  it  is  inseparably  united  below  with  the  lumbar  aponeu- 
rosis, and  is  prolonged  upwards  on  the  surface  of  the  muscular  part, 
concealing  the  multifidus  spinas.  The  division  of  the  larger  part  into 
the  external  and  middle  columns  takes  place  below  the  level  of  the  last 
rib. 

The  three  parts  of  the  outer  columns  are — 

a.  The  ilio-costalis  (Theile)  or  sacro-lumbalis,  the  main  muscle 
of  the  outer  column,  is  fleshy  inferiorly,  springing  from  that  pait  of  the 
common  origin  which  proceeds  from  the  crest  of  the  ilium  ;  it  ends  in 
a  series  of  tendons  wliich  incline  slightly  outwards,  and  are  inserted 
one  into  each  of  the  six  or  seven  lowest  ribs  at  their  angles. 

J).  The  musculns  accessorins  ad  ilio-costalem  (ad  sacro-lTimTba= 
lem)  is  a  continuation  upwards  of  the  preceding  muscle.  It  arises  by 
flat  tendons  from  the  upper  margins  of  the  lower  six  ribs,  internal  to 
the  tendons  of  the  ilio-costalis,  and  ends  superiorly  by  continuing  the 
series  of  those  tendons  to  the  angles  of  the  upper  ribs. 

c.  The  cervicalis  ascendens  consists  of  slips  in  serial  continuation 
with  those  of  the  musculus  accessorius,  taking  origin  from  four  or  five 
of  the  highest  ribs,  and  inserted  into  the  transverse  processes  of  three 
cervical  vertebrse,  usually  the  fourth,  fifth,  and  sixth.  Its  insertions  are 
intimately  connected  with  those  of  the  transversalis  cervicis. 

The  middle  column  consists  of 

d.  The  longissimns  dorsi  muscle.  This  muscle  is  both  larger  and 
longer  than  the  ilio-costalis,  its  original  fibres  passing  as  high  as  the 
first  dorsal  vertebras.  Internally  it  is  closely  connected  on  the  surface 
with  the  spinalis  dorsi,  from  the  lower  part  'of  which  it  generally 
receives  one  or  more  tendinous  slips.  When  those  slips  and  the 
tendons  of  origin  from  the  lumbar  spines  are  cut  through,  the  inner 
surface  of  the  muscle  can  be  brought  into  view.  The  longissimus  dorsi 
presents  two  series  of  insertions.  The  inner  row  of  insertions  is  a 
series  of  rounded  tendons  attached  to  the  inferior  tubercles  of  all  the 
transverse  processes  of  the  dorsal,  and  the  accessory  processes  of  the 
lumbar  vertebrae.  The  outer  insertions  form  a  series  of  thin  fleshy 
processes  which  are  attached  in  the  dorsal  region  to  the  nine  or  ten 
low^est  ribs,  between  their  tubercles  and  angles,  and  in  the  lumbar 
region  to  the  whole  length  of  the  transverse  processes,  and  beyond  these 
to  the  lumbar  fascia  connected  with  them. 

e.  The  transversalis  cervicis  muscle  prolongs  upwards  the  column 
of  fibres  of  the  longissimus  dorsi.  It  arises  from  the  internal  tubercles 
of  the  transverse  processes  of  the  four  or  five  highest  dorsal  vertebrae, 
and  occasionally  the  last  cervical,  and  is  inserted  into  the  posterior 
tubercles  of  the  "transverse  processes  of  five  cervical  vertebrEC  from  the 
second  to  the  sixth  inclusive.  It  always  receives  a  slip  of  the  original 
fibres  of  the  longissimus  dorsi. 

/.  The  tracnelo-mastoid  muscle,  which  may  be  regarded  as  the 
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continuation  of  the  longissimus  dorsi  to  the  head,  arises  in  close  con- 
nection with  the  transversalis  cervicis  from  the  upper  dorsal  transverse 
processes,  and  also  from  behind  the  articular  processes  of  the  three  or 
four  lowest  cervical  vertebrse,  and,  forming  a  thin  flat  muscle,  passes  to 
be  inserted  into  the  posterior  margin  of  the  mastoid  process,  under 
cover  of  the  splenius  and  sterno-mastoid  muscles.  It  is  the  only  muscle 
which  lies  between  the  splenius  and  complexus,  and  the  only  portion  of 
the  erector  spinte  concealed  by  the  former. 

g.  The  spinalis  dorsi  is  a  long  narrow  muscle  placed  at  the  inner 
side  of  the  longissimus  dorsi,  and  closely  connected  with  it.  It  forms 
the  innermost  column  of  the  erector  spin£e.  It  arises  by  several 
tendons  from  the  spines  of  the  first  two  lumbar,  and  the  two  lowest 
dorsal  vertebrse,  and  is  inserted  into  from  four  to  eight  of  the  higher 
dorsal  spines.  It  adheres  closely  to  the  semispinalis  muscle  upon  which 
it  lies. 

Actions; — The  splenii  and  traclielo -mastoid  muscles  of  botli  sides  acting" 
together  draw  backwards  the  head  and  upper  cervical  vertebras  :  when  the 
muscles  of  one  side  alone  act,  the  extension  is  accompanied  by  lateral  flexion 
and  rotation,  especially  of  the  head  on  the  axis. 

When  the  greater  part  of  the  erector  muscles  of  the  spine  are  in  action  on  both 
sides,  they  bend  backwards  the  vertebral  column  and  trunk ;  and  these  muscles 
co-operate  powerfully  in  almost  every  great  muscular  effort  of  the  body  or  limbs. 
Their  power  to  straighten  the  back  from  the  bent  condition,  as  measured  by  the 
muscular  dynamometer,  varies  in  adults  of  medium  strength  from  200  lt>s.  to 
400  lbs.  By  the  action  of  the  erector  muscles  of  one  side  a  certain  amount  of 
lateral  flexion  and  of  rotation,  which  is  greatest  in  the  chest,  accompanies  the 
extension.  A  certain  amount  of  extension  or  erection  of  the  spine,  as  previously 
stated,  accompanies  inspiration  ;  but  if  the  spine  be  fixed,  some  of  the  erector 
muscles  may  also,  by  their  costal  attachments,  depress  the  ribs,  and  thus  assist  in 
expiration. 

Complexus  and  transverso-spinales. — The  muscles  of  the  com- 
plicated group  comprising  the  complexus,  semispinalis,  multifidus  and 
rotatores  spinas,  present  the  feature  in  common  of  ascending  with  an 
inward  inclination,  and  are  thus  distinguished  from  those  last  described. 
The  most  superficial,  the  complexus,  not  usually  included  in  this  group, 
but  obviously  resembling  the  others,  has  the  longest  and  most  vertical 
fibres,  but  is  the  shortest  in  its  whole  extent,  being  limited  to  the  upper 
dorsal  and  the  cervical  region  ;  the  muscle  beneath  it,  the  semispinalis, 
occupies  the  greater  part  of  both  these  regions  :  while  the  multifidus 
spinse,  extending  from  the  sacrum  to  the  axis,  has  the  shortest  and  most 
oblique  fibres. 

The  complexus  muscle  arises  by  tendinous  points  from  the  trans- 
verse processes  of  the  seven  highest  dorsal  and  the  lowest  cervical 
vertebrae,  and  from  the  articula-r  processes  of  four  and  sorpetimes  five 
other  cervical  vertebrse,  together  with  the  capsular  ligament  uniting 
them  ;  and  it  is  inserted  into  the  large  internal  impression  between  the 
two  curved  lines  of  the  occipital  bone.  It  is  narrower  above  than 
below,  and  its  inner  margin  in  the  neck  is  in  contact  with  the  liga- 
mentum  nucha3.  Above  its  middle  the  muscle  is  partly  intersected  by 
a  tendon.  This  portion  of  the  muscle  is  often  described  separately, 
under  the  name  of  Uvcnter  cervicis  :  its  fibres  are  also  frequently  con; 
nected  by  a  tendinous  slip  with  one  or  two  of  the  spinous  processes 
belonging  to  the  last  cervical  or  first  dorsal  vertebrje. 


DOESAL  MUSCLES  OF  THE  TRUNK. 


Fig.  217. — View  op  the 
DEEP  Muscles  op  the 
Back,  showing  their 
Attachments  to  the 
Vertebral  Column  and 
Ribs.    (A.  T.)  i 

On  the  left  side  the  seve- 
ral parts  of  the  erector  spi- 
nse  are  nearly  in  their  na- 
tural position,    with  the 
exception  of  the  spinalis 
dorsi,  which  is  drawn  out 
laterally  from  the  spines  of 
the  vertebrae  ;  on  the  right 
side  the  spinalis  dorsi  has 
Ibeen  entirely  removed,  the 
ilio-costalis  drawn  to  the 
outer  side  so  as  to  expose 
its  accessory  muscle,  and 
the  longissimus  removed, 
excepting  small  iiortions  at 
its  insertions.  Superiorly 
on  the  left  side,  the  trache- 
lomastoid  and  complex  us 
are  left  nearly  in  their 
natural  positions  ;  while, 
on    the  right    side,  the 
trachelo-mastoid  lias  been 
entirely  removed,  and  the 
complexus,  separated  from 
its  occipital  attachment, 
lias  been  spread  out  so  as 
to    stretch    its  vertebral 
attachments,    a,  occipital 
protuberance ;  b,  mastoid 
process  ;  c,  bifid  spinous 
process  of  the  axis  ver- 
tebra ;  I,  spinous  process 
of  the  first  dorsal  vertebra 
and  first  rib  ;  VI,  sixth 
dorsal    spine    and  trans- 
verse process  and  sixth  rib  ; 
XII,  twelfth  dorsal  spine 
and  twelfth  rib.  On  the  left 
side  of  the  figure,  1,  com- 
plexus muscle ;  2,  trachelo- 
mastoid  ;  3,  serratus  pos- 
ticus   superior,  detached 
from  the  vertebral  column 
and  drawn  upAvards  from 
the  ribs  ;  4,  4,  the  slips  of 
attachment  of  the  serratus 
posticus   inferior    to  the 
four  lower  ribs  ;  5,  three 
slips  of  origin  of  the  latis- 
simus  dorsi  from  the  lower 
ribs  ;   5',  iliac  origin  of 
the    same    muscle  ;  6  +  , 
common  origin  of  the  lon- 
gissimus dorsi  and  ilio-cos- 
talis from  the  ilium  and 
sacrum,  &c.  ;  6,  upper  part 
of  the  longissimus  dorsi  ; 
6',   transversalis  cervicis 
continued  up  from  the  Ion* 
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gissimus  ;  7,  ilio-costalis  dra,wn  slightly  inwards  to  sliow  the  slips  of  insertion  into  the 
lumbar  fascia  and  the  various  ribs  ;  inside  the  costal  insertions  are  seen  the  origins  of  the 
accessorius ;  7',  the  ascendeus  cervicis  continued  upwards  from  the  accessorius ;  8,  spinalis 
dorsi.  On  tJie  right  side,  6,  marks,  in  the  lumbar  region,  the  insertions  of  the  longis- 
simus  dorsi  into  the  upper  four  transverse  processes  (the  insertion  into  the  accessory  pro- 
cesses not  being  shown)  ;  in  the  dorsal  region  the  narrower  tendons  of  insertion  into  the 
lower  part  of  the  dorsal  transverse  processes  (the  six  lower  only  are  represented)  ;  6',  the 
series  of  insertions  into  nine  ribs  ;  7,  the  ilio-costalis  drav/n  outwards ;  V,  placed  between 
the  lowest  costal  insertion  of  the  ilio-costalis  and  the  lowest  origin  of  the  accessorius  ; 
7",  extension  of  the  ascendens  cervicis  from  the  fifth  rib  tovv'ards  the  neck  ;  9,  9,  semi- 
spinalis  colli ;  10,  10,  semi-spinalis  dorsi  ;  11,  11,  lower  dorsal  and  lumbar  parts  of 
the  multifidus  spinse,  which  appears  again  above  the  semi-spinalis  colli,  over  the  upper 
9  ;  12,  levatores  costarum,  long  and  short ;  13,  in  the  upper  part  of  the  figure,  points 
by  four  lines  to  the  rectus  capitis  posticus  minor,  rectus  major,  obliquus  superior,  and 
obliquus  inferior  muscles. 

Relations. — The  complexiis  muscle  is  covered  by  the  splenius,  except  at  its 
lowest  origins  from  the  dorsal  vertebrse  and  at  the  internal  portion  of  its  upper 
extremity  ;  the  trachelo -mastoid  and  trans versalis  cervicis  rest  upon  its  series  of 
origins,  and  the  semispinalis  colli,  the  posterior  recti,  and  the  obliqui  capitis, 
together  with  the  deep  cervical  artery,  are  concealed  by  it. 

The  semispinalis  muscle  consists  of  fibres  extending  from  trans- 
verse processes  to  spines,  each  bundle  crossing  over  about  five  vertebras. 
It  is  described  in  two  parts. 

a.  The  semispinalis  colli  is  the  part  under  cover  of  the  complexus. 
It  arises  from  the  internal  tubercles  of  the  upper  four  or  five  dorsal 
transverse  processes,  and  is  inserted  into  the  spines  of  the  cervical 
vertebrae  from  the  second  to  the  fifth  inclusive  being  thickest  at  its 
insertion  into  the  second  vertebra. 

The  semisjmialis  dorsi,  not  covered  by  the  complexus,  consists  of 
narrow  muscular  bundles  interposed  between  tendons  of  considerable 
length,  and  forms  an  elongated  thin  stratum,  especially  towards  its 
lower  border.  It  arises  from  the  transverse  processes  of  the  dorsal 
vertebrae  from  the  tenth  to  the  fifth  inclusive,  and  is  inserted  into  the 
spines  of  the  last  two  cervical  and  first  four  dorsal  vertebrse. 

The  multifidus  spin^  muscle  reaches  from  the  sacrum  to  the  axis 
vertebra,  passing  up  under  cover  of  the  semispinalis,  and  is  much  more 
largely  developed  towards  the  lower  than  at  the  upper  end  of  the 
column.  In  the  sacral  region  the  fibres  arise  from  the  deep  surface  of 
the  tendinous  origin  of  the  erector  spinas,  from  the  groove  on  the  back 
of  the  sacrum  as  low  as  the  fourth  foramen,  from  the  inner  part  of  the 
posterior  extremity  of  the  iliac  crest,  and  from  the  ligaments  betv/een 
that  bone  and  the  sacrum  ;  in  the  lumbar  region  they  take  origin  from 
the  mammillary  processes  ;  in  the  dorsal  region  from  the  transverse 
processes  ;  and  in  the  neck  from  the  articular  processes  of  the  four 
lower  cervical  vertebrae.  From  these  several  points  the  muscular 
bundles  ascend  obUquely,  to  be  inserted  into  the  lamina  of  the  vertebrae, 
and  into  the  spines  from  their  bases  nearly  to  their  extremities.  The 
fibres  from  each  point  of  origin  are  fixed  to  several  vertebras,  some 
being  inserted  into  the  side  of  the  spinous  process  next  above,  and 
others  ascending  more  and  more  vertically  as  high  as  the  fourth  from 
the  place  of  origin  ;  the  longer  fibres  from  one  origin  overlapping  those 
from  the  origin  next  above. 

The  rotatores  spinss  are  eleven  pairs  of  small  muscles,  which  may 
be  regarded  as  the  deepest  fibres  of  the  multifidus  spinas  in  the  dorsal 
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region,  and  are  distinguished  by  being  more  nearly  horizontal  than  the 
rest.  Each  arises  from  the  upper  and  back  part  of  the  transverse  pro- 
cess, and  is  inserted  into  the  vertebra  next  above,  at  the  inferior  margin 
and  on  part  of  the  surface  of  the  lamina,  as  far  as  the  root  of  the 
spinous  process. 

Intertransversales. — The  intertransversales  are  short  muscies 
passing  nearly  vertically  from  vertebra  to  vertebra  between  the  trans- 
verse processes.  They  are  most  developed  in  the  cervical,  and  least  in 
the  dorsal  region.  Beneath  each  cervical  transverse  process  there  are 
two  such  muscles,  one  descending  from  the  anterior,  and  another  from 
the  posterior  part  of  the  process.  In  the  lumbar  region  there  are  like- 
wise two  sets  :  one  set,  the  interiransversales  laierales,  lie  between  the 
transverse  processes,  and  are  in  series  with  the  levatores  costarum  ;  the 
other  set,  intertransversales  mediales  or  interaccessorii,  pass  from  the 

accessory  process  of  one  vertebra 
to  the  mammillary  process  of 
the  next,  and  are  in  series  with 
the  intertransversales  of  the  dor- 
sal region 

Fig.  218.  —  View  of  the  Deep  Pos- 
terior Muscles  of  the  Upper  Part 
OF  THE  Vertebral  Column.  (A.  T  )  ^ 

a,  posterior  occipital  protuberance  ;  h, 
surface  between  the  superior  and  in- 
ferior curved  lines  on  which  the  com- 
plexus  is  inserted  ;  c,  spinous  process  of 
the  axis  vertebra ;  d,  transverse  pro- 
cess of  the  atlas  ;  e,  transverse  process 
of  the  first  dorsal  vertebra  ;  /,  lamina  of 
the  sixth  dorsal  vertebra ;  1,  rectus 
capitis  posticus  minor  muscle  ;  2,  rectus 
posticus  major ;  3,  obliqtius  superior ; 
4,  obliquus  inferior ;  5,  rectus  capitis 
lateralis  ;  6,  trachelo-mastoid,  the  mus- 
cle of  the  right  side  turned  inwards  and 
its  slips  of  attachment  to  the  dorsal  and 
cervical  transverse  processes  separated 
from  each  other ;  7,  transversalis  cer- 
vicis,  the  figures  are  placed  near  the 
extreme  ends  of  the  muscle  on  the  right 
side  ;  7',  on  the  left  side,  longissimus 
dorsi  ;  8,  cervicalis  ascendens,  the 
muscle  of  the  right  side  is  spread  out ; 
8',  on  the  left  side,  the  seven  vipper 
tendinous  insertions  of  the  ilio-costalis 
and  accessorius  muscles  ;  9,  upper  part 
of  the  semispinalis  colli  of  the  left  side  ; 
10,  placed  on  the  seventh  rib  of  the  right 
side  close  to  the  insertion  of  its  levator 
costse  muscle  ;  11,  11,  three  rotatores 
vertebrarum  between  the  third  and  sixth 
dorsal  vertebrje. 

Interspinales. — The  inter= 
spinales  are  short  vertical  fasci- 
culi of  fleshy  fibres,  placed  in  pairs  between  the  spinous  processes  of  the 
contiguous  vertebrie.    They  are  best  marked  in  the  neck,  where  they  are 
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connected  one  to  each  of  the  two  parts  into  which  the  spinous  process 
is  divided.  In  the  dorsal  part  of  the  column  only  a  few  are  met  with, 
and  these  are  not  constant. 

Varieties. — ^The  sjnnalis  cervieis  consists  of  a  few  in-egnlar  bundles  of  fibres, 
of  gi-eater  length  than  the  preceding-  muscles,  placed  close  to  the  ligamentum 
nuchse  :  they  arise  by  two  or  more  heads  from  the  spines  of  the  fifth  and  sixth 
cervical  and  sometimes  other  neighbouring  vertebrae,  and  are  inserted  into  the 
spine  of  the  axis,  and  occasionally  into  the  two  vertebrse  next  below  it.  This 
muscle  is  sometimes  wanting.  (See  Henle  and  Heilenbeck,  in  Miiller's  "  Archiv," 
1837.) 

The  name  sacro-coccygeus  2^osfieus,  or  extenso?'  coccygis,  has  been  given  to 
slender  fibres  occasionally  found  extending  from  the  lower  end  of  the  sacrum  to 
the  coccyx,  and  representmg  the  extensor  of  the  caudal  vertebrae  of  other 
animals.  (Giinther  and  Milde,  "  Chirurgische  Muskellehre,"  quoted  by  Theile, 
"  Sommerring  vom  Baue,"  &c.) 

Short  Posterior  Craxio-Yertebral  Muscles. —  The  rectus 
C5apitis  posticus  major  muscle  arises  by  a  narrow  tendon  from  the 
spinous  process  of  the  axis,  and  expanding  as  it  passes  upwards  and 
outwards,  is  inserted  into  and  beneath  the  outer  part  of  the  inferior 
curved  line  of  the  occipital  bone.  Its  insertion  is  inside  and  below 
that  of  the  superior  oblique  muscle. 

The  rectus  capitis  posticus  minor  muscle  arises  from  the  posterior 
arch  of  the  atlas  by  the  side  of  the  tubercle,  and  expands  as  it  passes 
to  be  inserted  into  the  inferior  curved  line  of  the  occipital  bone,  and 
the  rough  surface  between  that  and  the  foramen  magnum. 

The  obliquus  capitis  inferior,  the  strongest  of  the  muscles  now 
under  consideration,  arises  from  the  spinous  process  of  the  axis,  between 
t'he  origin  of  the  rectus  posticus  major  and  the  insertion  of  the  semi- 
spinalis  colli,  and  is  inserted  into  the  extremity  of  the  transverse 
process  of  the  atlas. 

The  obliquus  capitis  superior,  smaller  than  the  preceding  muscle, 
arises  from  the  upper  surface  of  the  transverse  process  of  the  atlas, 
inclines  from  thence  obliquely  upwards  and  backwards,  increasing  some- 
what as  it  ascends,  and  is  inserted  into  a  groove  situated  externally  to 
the  inferior  curved  line  of  the  occipital  bone. 

Eclations. — The  two  oblique  muscles  with  the  rectus  major,  form  the  sides  of 
a  small  triangular  space,  in  the  area  of  which  the  posterior  primary  branch  of 
the  sub-occipital  nerve  and  the  vertebral  artery  will  be  found. 

Nerves. — All  the  muscles  of  the  back  which  are  unconnected  with  the  upper 
limb,  viz.,  the  posterior  serrati,  splenius,  complexus,  erector  spinas,  and  the  muscles 
more  deeply  seated  are  supplied  by  the  posterior  primary  branches  of  the  spinal 
nerves. 

Actions. — The  transverso-spinales  muscles,  including  the  complexus,  are  essen- 
tially ext  ensors  of  the  head  and  vertebral  column  ;  and  the  movements  produced 
by  them  vary  according  as  the  muscles  of  one  side  or  both  are  in  action,  in  a 
manner  similar  to  that  already  pointed  out  in  regard  to  the  erector  muscles. 

The  interspinales  and  intertransversales  muscles  approximate  the  vertebrs8 
between  which  they  pass,  and  thus  may  act  as  extensors  and  lateral  flexors 
respectively  of  the  portion  of  the  vertebral  column  in  which  they  are  situated. 

Of  the  four  muscles  last  described,  two — the  rectus  minor  and  superior  oblique 
'—act  principally  by  drawing  the  head  backwards,  that  being  the  chief  movement 
allowed  between  the  atlas  and  occipital  bone  ;  while  the  principal  action  of  the 
rectus  posticus  major  and  the  inferior  oblique,  when  acting  on  one  side,  is  to 
rotate  the  atlas  and  skull  upon  the  axis, 

VOL.  I.  ^ 


306 


MUSCLES  OF  THE  THOEAX. 


MUSCLES   OP   THE  THORiVX. 

The  muscles  of  the  thoracic  wall  are  the  intercostales,  levatores  cos^ 
tarum,  subcostales,  and  triangularis  sterni,  and  along  with  these  the 
diaphragm  intervening  between  the  thorax  and  abdomen  may  con- 
veniently be  grouped. 

The  INTERCOSTAL  MUSCLES  consist  of  two  thin  layers  of  obHque  short 
muscular  fibres  filling  up  the  intercostal  spaces.:  these  layers  are  named 
respectively  the  external  and  internal  muscles. 


•Fig.  219. 

A  B 


Fig.  219. — View  of  several  of  the  Middle  Dorsal  Vertebra  and  Ribs,  to  show 
THE  Intercostal  Muscles  (after  Cloquet).    (A.  T.)  ^ 

A,  from  the  side  ;  B,  from  behind. 

IV,  the  fourth  dorsal  vertebra  ;  V,  V,  the  fifth  rib  and  its  cartilage  ;  1,  1,  the  levatores 
costarum  muscles,  short  and  long  ;  2,  the  external  intercostal  muscles  ;  3,  the  internal 
intercostal  layer  shown,  in  the  lower  of  the  two  spaces  represented,  by  the  removal  of  the 
external  layer,  and  seen  in  A  in  the  upper  space,  in  front  of  the  external  layer  :  the 
deficiency  of  the  internal  layer  towards  the  vertebral  column  is  shown  in  B. 

The  external  intercostal  muscles,  consisting  of  muscular  with 
some  tendinous  fibres  intermixed,  are  directed  obliquely  downwards 
and  forwards  from  one  rib  to  another.  Their  extent  for  the  most 
part  is  from  the  tubercles  of  the  ribs,  nearly  to  the  outer  end  of  the 
cartilages  ;  but  in  the  two  lowest  intervals  they  reach  forwards  to  the 
ends  of  the  spaces.  Thin  tendinous  fibres,  having  the  same  direction 
as  the  external  intercostal  muscles,  are  continued  forwards  between  the 
costal  cartilages,  from  the  points  where  the  muscles  cease,  to  the 
sternum,  and  there  cover  the  internal  intercostals. 

The  internal  intercostal  muscles,  placed  deeper  than  the  preceding, 
are  attached  to  the  inner  margins  of  the  ribs  and  their  cartilages. 


INTERCOSTAL  MUSCLES. 


Commencing  at  the  anterior  extremities  of  the  cartilages  of  the  ribs, 
they  extend  as  far  back  as  a  point  within  the  angles  of  those  bones. 
The  fibres  incline  downwards  and  backwards,  crossing;  those  of  the 
external  intercostals ;  they  are,  however,  somewhat  shorter  and  less 
oblique  in  their  direction. 

Eelations. — The  internal  are  separated  from  the  external  intercostal  muscles  at 
the  back  of  the  spaces  by  the  intercostal  vessels  and  nerves ;  they  are  lined 
internally  by  the  pleura. 

Fig.  220. 


Fig.  220. — View  of  the  Deep  Muscles  op  the  Anterior  Wall  of  the  Thorax,  seek 
FROM  BEHIND  (modified  from  Luschka).    (A.  T.)  ^ 

a,  hack  of  the  manubrium  of  the  sternum  ;  h,  clavicles  ;  I  to  XI,  the  anterior  parts 
of  eleven  ribs  and  costal  cartilages  ;  1,  1',  sterno-thyroid  muscles,  that  of  the  right  side 
being  oM,  short  to  show  more  fully  the  next  muscle  ;  2,  2',  the  sterno-hyoids  ;  3,  trian- 
gularis sterni  ;  4,  upper  part  of  transversalis  abdominis  united  in  4',  4',  the  back  of  the 
linea  alba  ;  5,  attachments  of  the  diaphragm  to  the  lower  ribs  (the  twelfth  not  represented 
in  the  figure),  indigitating  with  those  of  the  transversalis  ;  5',  the  two  slips  to  the  ensi- 
form  process  ;  6,  internal  layer  of  intercostal  muscles  extending  to  the  sternum,  shown 
in  all  the  spaces  on  the  right  side,  but  only  in  the  two  uppermost  of  the  left  side  ;  7,  in 
the  lower  spaces  of  the  left  side,  indicates  the  external  layer  of  intercostal  muscles 
exposed  by  removing  the  internal  layer. 
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The  levatores  costamm,  twelve  on  each  side,  arise  from  the  tips  of 
the  transverse  processes  of  the  seventh  cervical  and  eleven  highest 
dorsal  vertebrae.  Corresponding  in  direction  with  the  external  inter- 
costal muscles,  on  which  they  lie,  they  pass  downwards  and  outwards, 
spreading  as  they  descend,  and  each  is  inserted  into  the  outer  surface  of 
the  rib  belonging  to  the  vertebra  below  that  from  which  it  springs. 
The  levator  muscles  belonging  to  the  lower  ribs  present  some  longer 
additional  fibres  which,  passing  over  a  rib,  are  inserted  into  the  next 
one  below  ;  these  fibres  are  sometimes  distinguished  as  levatores  cos- 
tarum  longiores. 

Melations. — The  levatores  costaram  lie  in  series  superiorly  with  the  scaleni 
medius  and  posticus,  and  inferiorly  with  the  lateral  lumbar  intertransverse 
muscles. 

The  subcostal  muscles  are  small  bundles  lying  on  the  inner  aspect 
of  the  thoracic  wall,  close  to  the  surface  of  the  internal  intercostals, 
and  chiefly  in  the  neighbourhood  of  the  angles  of  the  ribs.  They 
follow  the  same  direction  as  the  internal  intercostal  muscles,  but  their 
fibres  extend  over  one  or  two  intercostal  spaces.  They  are  most 
constant  on  the  lower  ribs  (see  fig.  221). 

The  triangularis  sterni,  a  thin  stratum  of  muscular  and  tendinous 
fibres  placed  within  the  thorax,  behind  the  costal  cartilages,  arises  from 
the  deep  surface  of  the  ensiform  process  of  the  lower  part  of  the  body  of 
the  sternum,  and  of  the  cartilages  of  one  or  two  of  the  lower  true  ribs. 
Its  fibres  pass  outward  and  upwards  in  a  diverging  manner,  the  lowest 
being  horizontal,  the  middle  oblique,  and  the  upper  becoming  more  and 
more  nearly  vertical  ;  they  are  inserted  by  separate  slips  into  the  carti- 
lages of  the  true  ribs  from  the  sixth  to  the  second  inclusive,  on  the 
lower  border  and  inner  surface  of  each,  at  the  junction  with  the  bony 
part.  At  the  lower  margin  the  fibres  are  in  the  same  plane  with  those 
of  the  trfinsversalis  abdominis,  of  which  the  triangularis  sterni  muscle 
is  a  continuation  upwards. 

Relations. — The  internal  mammary  artery  and  veins  pass  between  its  anterior 
surface  and  the  costal  cartilages  ;  the  pleura  is  in  contact  with  its  deep  surface. 

Varieties. — The  triangularis  sterni  is  subject  to  much  variation  as  to  its  extent 
and  points  of  attachment  in  different  bodies,  and  even  on  the  opposite  sides  of 
the  same  body.  The  subcostales  also  vary  greatly  in  their  extent  in  different 
subjects. 

The  rectus  sternalis,  or  sternalis  hridorum,  is  an  elongated  muscle,  of  nearly 
the  same  length  as  the  sternum,  frequently  seen  lying  in  front  and  parallel  to  the 
outer  margin  of  that  bone,  and  over  the  inner  part  of  the  pectoral  muscle.  It  is 
fleshy  in  the  middle  and  tendinous  at  both  ends  ;  it  is  attached  superiorly  to  the 
sternum  in  connection  with  the  tendon  of  the  sterno-mastoid,  and  inferiorly  it  is 
connected  with  the  rectus  abdominis  muscle.  It  is  rarely  present  on  both  sides. 
It  represents  a  muscle  which  is  constant  in  some  animals. 

THE  DIAPHRAGM. 

The  diaphragm,  or  midrifF,  forms  a  musculo-tendinous  partition 
between  the  abdominal  and  thoracic  cavities.  It  consists  of  muscular 
fibres  which  arch  upwards  as  they  converge  from  the  circumference  of 
the  visceral  cavity  to  a  tendinous  structure  in  the  centre,  and  it  is 
perforated  by  the  various  structures  which  pass  from  the  thorax  to  the 
abdomen. 
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The  fibres  arise  from  the  bodies  of  several  of  the  upper  lumbar 
vertebra  by  two  thick  crura  ;  from  two  arches  on  each  side  external  to 
the  bodies  of  the  vertebras,  called  ligamenta  arcuata  ;  and  from  the 
ensiform  cartilage  and  the  cartilages  of  the  six  lower  ribs. 

a.  The  crura  arise  by  tendinous  fibres  aggregated  into  two  bundles, 
from  the  first,  second,  and  third  lumbar  vertebrae,  and  the  interposed 
fibro-cartilages  on  the  right  side,  and  from  the  first  and  second  ver- 
tebrse  on  the  left  side.  The  tendons  of  both  crura  curve  forwards 
and  upwards  so  as  to  enclose  the  aorta  in  an  arch  between  them  and 
the  bodies  of  the  vertebra  ;  their  inner  margins  are  united  behind,  so 
that  they  form  a  nearly  complete  fibrous  ring  or  oval  loop  round  that 
vessel.  The  muscular  fibres  of  the  crura,  springing  from  those  tendons 
in  thick  bundles,  on  each  side  of  the  aorta,  diverge  as  they  pass  upwards 
to  the  central  aponeurosis-  The  innermost  fibres  on  each  side  decussate 
with  those  of  the  side  opposite,  those  of  the  right  usually  lying  anterior 
to  those  of  the  left,  and,  curving  upwards,  limit  an  opening  for  the 
transmission  of  the  oesophagus,  before  ending  in  the  central  apo- 
neurosis. 


Fig.  221. — The  Lower  Half  op 
THE  Thorax,  with  four  Lum- 
bar Vertebrae,  showing  the 
Diaphragm  from  before  (modi- 
fied from  Luschka).    (A.  T.)  \ 

a,  sixth  dorsal  vertebra  ;  5, 
fourth  lumbar  vertebra  ;  c,  ensi 
form  process  of  the  sternum ;  d, 
the  aorta  descending  in  front  of 
the  lower  dorsal  vertebras  ;  d\  the 
aorta  emerging  in  the  abdomen 
below  the  arch  formed  by  the 
meeting  of  the  pillars  of  the  dia- 
phragm ;  e,  the  oesophagus  de- 
scending through  its  aperture  in 
the  diaphragm  ;  /,  opening  in  the 
tendon  of  the  diaphragm  for  the 
inferior  vena  cava  ;  1,  central,  2, 
right,  and  3,  left  division  of  the 
trefoil  tendon  of  the  diaphragm  ; 
4,  right,  and  5,  left  muscular  part, 
descending  from  the  margins  of  the 
tendon  to  be  attached  to  the  ribs  ; 
6,  the  right,  and  7,  the  left  crus 
or  pillar  of  the  muscle  ;  8,  to  8'', 
in  the  three  upper  intercostal  spaces 
of  the  right  side  the  internal 
layer  of  intercostal  muscles  inter- 
rupted towards  the  vertebral  co- 
lumn, where  in  the  two  upper 
spaces  the  external  layer,  9,  9,  is 
seen;  10,  10,  on  the  left  side, 
subcostal  muscles. 


Fig.  221. 


The  ligamenfum  arcuatum  mfernum  is  a  fibrous  band  which 
extends  from  the  body  to  the  transverse  process  of  the  first  lumbar 
vertebra,  and  sometimes  also  to  that  of  the  second,  and  arches  over  the 
upper  part  of  the  psoas  muscle.  The  ligamentum  arcuatum  externum 
extends  outwards  from  the  transverse  process  of  the  first  lumbar 
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vertebra  to  the  last  rib,  arching  oyer  the  front  of  the  quadratus  lumbo- 
rum  :  it  is  the  upper  part  of  the  fascia  covering  that  muscle,  somewhat 
increased  in  thickness.  From  both  ligamenta  arcuata  diaphragmatic 
muscular  fibres  take  their  origin,  and  are  directed  upwards  to  the 
posterior  part  of  the  tendinous  centre. 

Fig.  222.— View  OP  THE 
Diaphragm,  from  be- 
low.   (A.  T.)  i 

In  the  preparation  from 
whicli  this  figure  is  drawn, 
the  lower  ribs  and  sternum 
are  thrown  upwards  so  as 
to  expose  and  stretch  the 
lower  surface  of  the  dia- 
phragm, and  the  four 
upper  lumbar  vertebra 
have  been  exposed  by  the 
removal  of  all  the  muscles 
on  the  right  side,  and  the 
dissection  of  the  psoas  mag- 
nus  and  quadratus  lumbo- 
rum  on  the  left  side,  o, 
the  aorta  emerging  in  the 
abdomen  from  between  the 
pillars  on  the  first  lumbar 
vertebra  ;  b,  the  oesopha- 
gus, in  its  aperture  between 
the  muscular  crura,  repre- 
sented too  far  to  the  right ; 
c,  the  aperture  for  the 
vena  cava  inferior  situated 
at  the  place  of  union  of  the 
middle  and  right  divisions 
of  the  trefoil  tendon;  d,  the 
body  of  the  fourth  kimbar 
vertebra ;  e,  e,  the  twelfth 
ribs  near  their  extremities  ; 
/,/,the  ends  of  the  eleventh 

ribs  ;  1,  the  tendinous  part  of  the  right  crus  ;  2,  the  left ;  3,  the  tendinous  arch  formed 
by  their  union  over  the  aorta,  above  which  the  decussation  of  muscular  fibres  is  seen  ; 
4,  second  decussation  of  muscular  fibres  in  front  of  the  oesophageal  opening  ;  5,  on  the 
right  side,  placed  near  the  end  of  the  transverse  process  of  the  first  lumbar  vertebra, 
towards  which,  arching  fi'om  above  and  from  within,  over  the  -1- ,  is  seen  the  ligamentum 
arcuatum  internum  ;  and  from  which,  passing  towards  e,  is  seen  the  ligamentum  arcua- 
tum  externum  ;  5',  on  the  left  side,  is  in  a  similar  position,  but  here  the  quadratus 
lumborum  muscle  is  seen  descending  from  the  twelfth  rib  behind  the  ligamentum  arcuatum 
externum,  and  the  upper  part  of  the  psoas  muscle  is  within  the  ligamentum  arcuatum 
internum  ;  6,  the  middle  division  of  the  trefoil  tendon,  from  which  in  front  pass  the 
slips  of  attachment  of  the  diaphragm  to  the  ensiform  process  ;  7,  the  left,  and  8,  the 
right  divisions  of  the  trefoil  tendon  ;  from  the  outer  and  anterior  margins  of  these  the 
costal  slips  of  the  muscle  are  seen  diverging,  and  from  the  posterior  border  of  the  tendon 
the  slips  of  origin  proceeding  from  the  ligamenta  arcuata  and  the  tendinous  arch  of  the 
crura  ;  9,  part  of  the  quadratus  lumborum  ;  10,  part  of  the  psoas  magnus. 

c.  The  fibres  arising  from  the  cartilages  of  the  six  lower  ribs  form  a 
series  of  serrated  slips  interdigitating  with  the  attachments  of  the  trans- 
versalis  abdominis  muscle.  They  sometimes  arise  also  in  part  from  the 
osseous  ribs.  The  fibres  proceeding  from  the  ensiform  cartilage  form 
a  narrow  slip,  sometimes  divided  into  two,  on  each  side  of  wfiich  there 
occurs  an,  interval,  in  which  the  lining  membranes  of  the  thorax  and 
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abdomen  a-re  separated  only  by  a  small  quantity  of  loose  connective 
tissue.  The  anterior  fibres  of  the  diaphragm  are  much  the  shortest. 
The  fibres  of  the  sternal  and  costal  slips,  after  being  united,  rise  in  an 
arched  and  converging  manner  to  be  inserted  into  the  anterior  and 
external  margins  of  the  central  "tendon. 

cl.  The  central  tendon — trefoil  or  cordiform  tendon,  is  a  strong  aponeu- 
rosis, forming  the  central  and  highest  part  of  the  diaphragm.  It  is 
elongated  from  side  to  side,  and  consists  of  three  loles  or  alee,  partly 
separated  by  indentations.  The  right  lobe  is  the  largest ;  and  the 
left,  which  is  elongated  and  narrow,  is  the  smallest  of  the  three.  The 
central  tendon  is  surrounded  on  every  side  by  the  muscular  portion  of 
the  diaphragm,  the  fibres  of  which  are  directly  continuous  with  those  of 
the  tendon.  The  tendinous  fibres  cross  one  another,  and  are  inter- 
woven in  various  directions. 

Foramina. — There  are  in  the  diaphragm  three  large  perforations  for 
the  passage  respectively  of  the  aorta,  the  oesophagus,  and  the  vena 
cava,  besides  some  smaller  holes  or  fissures  which  are  less  regular. — 
a.  The  foramen  for  the  aorta  {hiatus  aorticiis),  placed  in  front  of  the 
vertebrge,  is  bounded  by  tendinous  fibres  of  the  crura  as  already  de- 
scribed. Besides  the  aorta,  this  opening  transmits  the  thoracic  duct, 
and  generally  also  the  vena  azygos.  b.  The  foramen  for  the  oeso- 
phagus, higher  and  farther  forward  than  the  preceding,  as  well  as  a 
little  to  its  left,  is  separated  from  that  opening  by  tlie  decussating 
fibres  of  the  crura.  It  is  oval  in  form,  and  is  generally  entirely  sur- 
rounded by  muscular  fibres  ;  in  some  rare  cases,  however,  a  small  part, 
the  anterior  margin,  is  found  to  be  tendinous,  being  formed  by  the 
margin  of  the  central  tendon,  c.  The  opening  for  the  vena  cava 
(foramen  quadratim)  is  placed  in  the  highest  part  of  the  diaphragm,  in 
the  tendinous  centre  at  the  junction  of  the  right  and  middle  alse,  poste- 
riorly. Its  form  is  somewhat  quadrangular  ;  and  it  is  bounded  by 
fasciculi  of  tendinous  fibres  running  parallel  with  its  sides.  Besides 
the  foregoing  large  foramina  there  are  small  perforations  through  the 
crura  for  the  sympathetic  and  splanchnic  nerves  on  both  sides,  and  for 
the  vena  azygos  minor  on  the  left  side.  Moreover,  the  larger  azygos 
vein  often  takes  its  course  through  the  right  crus. 

Belations.—The  upper  or  thoracic  surface  of  the  diaphragm  is  highly  arched. 
Its  posterior  and  lateral  fibres,  ascending  from  their  connection  with  the  lower 
margin  of  the  thorax,  are  for  a  considerable  extent  placed  close  to  the  ribs,  the 
lungs,  especially  in  their  collapsed  condition,  not  descending  so  far  as  their 
attachments.  The  vault  of  the  diaphragm  rises  higher  on  the  right  than  on  the 
left  side.  On  the  right  side  in  the  dead  body  it  rises  to  the  level  of  the  fifth 
rib  at  the  sternum,  and  on  the  left  side  only  as  high  as  the  sixth.  This  difference 
has  relation  to  the  great  size  and  firmness  of  the  liver  on  the  right  side.  It 
is  covered  superiorly  by  the  pleura  and  the  pericardium  ;  the  fibrous  layer  of 
the  latter  membrane  blending  with  the  tendinous  centre,  as  well  as  with  the 
fascia  covering  its  muscular  substance.  The  lower  surface,  of  a  deeply  concave 
form,  is  lined  by  the  peritoneum,  and  has  in  apposition  with  it  the  liver,  the 
stomach,  the  pancreas  and  spleen,  and  the  kidneys. 

Nerves. — The  intercostals,  subcostals,  levatores  costarum  and  triangularis 
sterni  are  supplied  by  the  intercostal  nerves.  The  diaphragm  is  supplied  by  the 
phrenic  nerves  from  the  fourth  and  fifth  cervical  nerves,  and  likewise  by  sympa- 
thetic filaments  from  the  plexuses  round  the  phrenic  arteries. 

Actions. — Movements  of  Respiration. — The  mechanical  act  of  respiration 
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consists  of  two  sets  of  movements,  viz.,  those  of  inspiration  and  of  expiration,  in 
which  air  is  successively  drawn  into  the  lungs  and  expelled  from  them  by  the 
alternate  increase  and  diminution  of  the  thoracic  cavity.  The  changes  in  the 
capacity  of  the  thorax  are  effected  by  the  expansion  and  contraction  of  its  lateral 
walls,  called  costal  respiration,  and  by  the  depression  and  elevation  of  the  floor  of 
the  cavity,  through  contraction  and  relaxation  of  the  diaphragm,  called  abdominal 
resjpiratmi.  These  two  movements  are  normally  combined  in  the  act  of  respira- 
tion, but  in  different  circumstances  one  of  them  is  resorted  to  more  than  another. 
Thus,  abdominal  respiration  is  most  employed  in  the  male,  costal  respiration  most 
in  the  female. 

Insjnration. — The  study  of  the  movements  of  the  thoracic  walls  in  respiration 
presents  considerable  difl&culty  from  the  complexity  of  these  movements,  and 
from  the  impossibility  of  perfectly  imitating  in  the  dead  body  the  mechanical 
conditions  under  which  they  occur  in  life.  On  the  prepared  skeleton,  by  raising 
and  depressing  the  sternum  the  ribs  may  be  moved  upwards  and  downwards 
nearly  parallel  to  one  another  ;  the  first  rib  moving  as  freely  as  the  others.  But 
during  life  several  causes  combine  to  make  the  first  rib  more  fixed  than  those 
which  follow  :  as  for  example,  the  weight  of  the  upper  extremity,  and  the  strain 
of  the  intercostal  muscles  and  ribs  beneath.  The  movements  of  the  thoracic 
walls  in  respiration  are  as  follows  :  1st.  The  antero-posterior  diameter  is  increased 
by  a  forward  movement  of  the  sternum  with  the  attached  ribs  and  cartilages  ;  the 
lower  end  of  the  sternum  is  raised  and  advanced,  while  the  upper  end,  which  in 
easy  respiration  is  at  rest,  or  nearly  so,  is  only  raised  in  full  inspiration.  2nd. 
The  lateral  diameter  of  the  thorax  is  increased  by  the  elevation  and  the  rotation 
of  the  ribs  ;  the  first  of  these  movements  bringing  larger  costal  arches  to  a  level 
occupied  in  expiration  by  smaller  arches  above  them  ;  and  the  second,  by  the 
rotation  of  the  ribs  round  an  axis  extending  from  their  vertebral  extremities 
to  the  sternum,  which  everts  the  lower  edgje  of  the  ribs,  and  increases  the  width 
of  their  arch  outwards.  3rd.  The  capacity  of  the  thorax,  transversely  and 
antero-posteriorly,  is  increased  by  the  elastic  bending  of  the  ribs,  as  well  as  the 
opening  of  the  angle  between  the  ribs  and  their  cartilages,  produced  by  the 
resistance  of  the  sternum  and  weight  of  the  limbs  to  the  forward  and  upward 
motion  of  the  extremities  of  the  cartilages,  and  by  the  inclination  backwards 
given  to  the  middle  ribs  in  their  upward  movement  by  the  oblique  direction  of 
the  plane  of  the  costo-transverse  articular  surfaces.  4th.  The  vertical  diameter 
of  the  thoracic  cavity  is  increased  by  the  descent  of  the  platfoi-m  of  the  dia- 
phragm forming  its  floor ;  but  as  any  considerable  elevation  of  the  ribs  would 
tend  to  diminish  the  capacity  of  the  thorax  in  inspiration,  the  lowest  ribs 
are  drawn  backwards  and  outwards  rather  than  raised.  Lastly,  it  may  be  re- 
marked, that  extension  of  the  vertebral  column  is  an  important  agent  in  respira- 
tion, for  when  the  column  is  bent  forwards,  the  ribs  are  pressed  together  in  the 
concavity  of  the  curve,  and,  conversely,  when  the  column  is  extended  the  ribs 
are  separated. 

Action  of  the  Intercostal  Muscles. — The  manner  in  which  these  muscles  act  has 
been  a  subject  of  controversy  from  an  early  time,  and  is  not  yet  thoroughly  deter- 
mined. Among  those  who  look  upon  the  intercostal  muscles  as  active  in  respira- 
tion, all  are  agreed  that  the  external  muscles  are  elevators  of  the  ribs,  and 
therefore  muscles  of  inspiration.  According  to  one  view,  defended  by  Haller,  the 
external  and  internal  layers  have  a  common  action,  the  decussating  fibres  acting 
in  the  direction  of  the  diagonal  between  them  ;  while  according  to  another  view, 
that  of  Hamberger,  the  external  intercostal  muscles  are  admitted  to  be  elevators, 
but  the  whole  internal  are  held  to  be  depressors  of  the  ribs.  More  recently  these 
views  have  been  modified  by  Hutchinson  to  the  extent  of  admitting  that  the 
external  intercostal  muscles,  and  the  parts  of  the  internal  intercostals  placed 
between  the  costal  cartilages,  elevate  the  ribs,  and  that  the  lateral  portions  of 
the  internal  intercostals  act  as  depressors.  This  view  is  illustrated  mechanically, 
and  supposed  by  some  to  be  demonstrated,  by  means  of  a  mechanism  of  rods 
and  elastic  bands  imitating  the  conditions  of  the  ribs.  But  the  ribs  differ  from 
such  rods  in  respect  that  they  are  not  straight  or  rigid  bars,  and  are  not 
free  at  either  end,  but  are  deeply  curved,  and  have  the  greatest  extent  of 
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motion  in  the  middle  of  their  arch  ;  and  in  the  living  subject,  the  ribs,  in  their 
elevation,  both  rotate  upon  their  axis  and  bend  upon  themselves,  instead  of 
describing  a  simple  upward  and  downward  movement  like  the  bars,  so  that 
it  is  impossible  to  di-aw  any  certain  conclusion  from  such  imperfect  imitations 
of  the  mechanism.  On  the  whole,  the  deficiency  of  the  external  intercostal 
muscles  in  front  and  of  the  internal  behind,  in  which  situations  they  would  have 
acted  as  depressors,  seems  to  point  to  a  combined  action  of  the  muscles  as  eleva- 
tors of  the  ribs  in  the  manner  maintained  by  Haller.  This  view  is  farther 
supported  by  the  result  of  experiments  on  the  galvanic  stimulation  of  the 
intercostal  muscles.  Thus  Duchenne  found  (Physiol,  des  Mouvements,  &c.,  p. 
647)  that  the  direct  galvanic  stimulation  of  the  external  intercostal  muscles 
throughout  the  fifth  space  caused  the  lower  ribs  to  rise  ;  towards  the  upper,  and 
likewise  that  the  stimulation  of  the  internal  intercostal  muscles  in  the  inter- 
cartilaginous  part  of  the  space  also  caused  the  lower  rib  to  rise,  and  he  farther 
found  that  when  the  galvanic  stimulus  was  so  strong  as  to  reach  the  intercostal 
nerve,  and  throw  the  whole  of  the  internal  as  well  as  the  external  intercostal 
muscles  into  action,  the  lower  ribs  were  still  elevated.  These  results  received 
additional  confirmation  from  the  pathological  observation  that  in  cases  of 
paralysis  of  the  diaphragm  and  the  auxiliary  muscles  of  insphation  the  ribs  were 
raised  by  the  sole  action  of  the  intercostal  muscles,  and  that  in  other  cases  in 
which  the  intercostal  muscles  were  paralysed,  while  the  diaphragm  retained  its 
power,  the  expansion  of  the  upper  ribs  was  entirely  abolished. 

Among  the  more  recent  anatomical  writers,  Henle  inclines  to  Haller's  view  ; 
Luschka  refers  to  Budge's  experiments  on  the  muscles  of  living  animals,  as 
proving  that  the  internal  intercostal  muscles  elevate  the  ribs  (Budge,  "  Lehrbuch 
der  Physiologic  des  Menschen,"  Weimar,  1860,  p.  78). 

The  levatores  costarum  have  a  similar  action  with  the  posterior  fibres  of  the 
external  intercostal  muscles>  and  ought  therefore  to  be  ranked  among  the  agents 
of  inspiration.  The  scalene  muscles  also  are  usually  believed  to  contribute,  even 
in  normal  and  quiet  inspiration,  to  the  support  and  elevation  of  the  first  and 
second  ribs  and  it  is  obvious  that  the  serratus  posticus  superior  must  have  a 
similar  effect  on  those  upper  ribs  to  which  it  is  attached. 

The  action  of  tJie  dia^li^'agm  is  more  easily  understood  than  that  of  the  inter- 
costal muscles.  By  its  contraction  and  descent  its  convexity  is  diminished,  the 
abdominal  viscera  are  pressed  downwards,  and  the  thorax  expanded  vertically. 
The  fibres  arising  from  the  lowest  ribs,  being  directed  nearly  vertically  upwards 
from  their  costal  attachments^  must  tend  to  pull  those  ribs  upwards.  Duchenne 
has  shown  that  the  contraction  of  the  diaphragm  by  itself  elevates  and  expands 
the  lower  ribs,  but  only  so  long  as  the  vault  of  the  muscle  is  supported  by  the 
abdominal  viscera,  for  when  they  are  removed  it  no  longer  has  that  action  (op. 
cit.  p.  620).  The  serratus  posticus  inferior  and  quadratus  lumborum  muscles,  by 
opposing  the  diaphragm,  and  thus  giving  it  a  fixed  point  on  which  to  descend, 
become  assistant  muscles  of  inspiration.  The  anterior  fibres  of  the  diaphragm 
being  directed  more  horizontally  towards  the  central  tendon,  oppose  the  forward 
motion  of  the  sternum  ;  hence  the  sternum  becomes  arched  in  patients  long 
subject  to  asthma.  (Hutchinson,  Article  "  Thorax',''  in  Todd  s  "  Cyclopedia  of 
Anatomy  and  Physiology  ;  "  Meyer,  "  Physiologische  Anatomic.") 

In  more  forcible  inspiration,  and  more  especially  in  severe  attacks  of  dyspnoea, 
there  are  called  into  play  other  powerful  muscles,  to  secure  the  inspiratory  action 
of  which  a  fixed  attachment  must  be  provided  by  the  support  and  elevation  of 
the  shoulder  and  arm  ;  among  these  may  be  enumerated  the  serratus  magnus  and 
pectoralis  minor,  acting  from  the  shoulder,  and  the  pectoralis  major  and  latissimus 
dorsi,  acting  from  the  raised  arm,  which  together  produce  expansion  and  eleva- 
tion of  the  ribs. 

Expiration. — In  normal  and  quiet  expiration  the  diminution  of  the  capacity 
of  the  chest  is  mainly,  if  not  wholly  due  to  the  return  of  the  walls  of  the 
chest  to  the  condition  of  rest,  in  consequence  of  their  own  elastic  re-action,  and 
of  the  elasticity  and  weight  of  the  viscera  and  other  parts  displaced  by  inspira- 
tion ;  the  lungs  themselves,  after  distension  by  air,  exert  considerable  elastic 
force,  and  no  doubt  the  ribs  and  their  cartilages  react  strongly  by  their  elastic 
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return  from  the  elevated  and  bent  condition  into  wliich  they  had  been  thrown 
by  the  inspiratory  forces.  In  more  forcible  acts  of  expiration,  in  muscular 
efforts  of  the  limbs  and  trunk,  and  in  efforts  of  expulsion  from  the  thoracic  and 
abdominal  cavities,  all  the  muscles  which  tend  to  depress  the  ribs,  and  those 
which  compress  the  abdominal  cavity,  concur  in  powerful  action  to  empty  the 
lungs,  to  fix  the  trunk,  and  to  expel  the  contents  of  the  abdommal  viscera.  (See 
further,  "  Action  of  the  Abdominal  Muscles.") 

MUSCLES  AND  FASCIA  OF  THE  ABDOMEN. 

FascIuS:. — The  superficial  fascia  of  the  abdomen  is  usually 
described  as  consisting  of  two  layers.  One  of  these,  the  sudcutaneous 
layer,  corresponds  in  its  general  features  with  the  areolar  subcutaneous 
tissue  of  other  parts  of  the  body,  and  contains  embedded  in  it  a  very 
variable  and  often  large  quantity  of  fat.  The  other,  or  deeper  layer,  is 
of  a  denser  and  more  membranous  structure,  contains  a  considerable 
amount  of  yellow  elastic  tissue  in  its  substance,  and  is  united  by 
intervening  fibres,  in  some  places  very  closely,  to  the  aponeurosis  of 
the  external  obUque  muscle.  These  two  layers  are  both  continuous 
with  the  superficial  fascia  on  other  parts  of  the  trunk  :  they  can  be 
dissected  as  distinct  layers  only  on  the  fore  part  of  the  abdomen,  and 
are  separated  in  a  more  marked  manner  in  the  lower  part  of  its  wall, 
where  subcutaneous  vessels,  such  as  the  superficial  epigastric  and  cir- 
cumflex iliac,  lie  between  them.  The  deep  or  elastic  layer  of  the 
superficial  fascia  is  bound  down  by  a  thin  but  dense  intervening  layer 
of  fibrous  tissue  to  the  aponeurosis  of  the  external  oblique  muscle  in 
two  places  more  particularly,  viz.,  along  the  linea  alba  from  the  um- 
bilicus to  the  pubis,  and  in  the  whole  length  of  Poupart's  ligament. 
At  the  lower  part  of  the  linea  alba  it  sends  fibrous  and  elastic  processes 
towards  the  dorsum  of  the  penis,  which  form  its  so-called  suspensory 
ligaments.  By  its  close  union  to  Poupart's  ligament,  it  comes  into 
relation  with  the  fascia  lata  of  the  thigh,  which  is  also  united  to  that 
structure  :  but  in  the  neighbourhood  of  the  external  inguinal  aperture 
it  remains  free,  and  is  prolonged  downwards  over  the  spermatic  cord 
to  the  scrotum.  The  subcutaneous  layer,  losing  its  fat,  is  combined 
with  the  deeper  layer  as  they  both  pass  to  the  scrotum  ;  and  here  the 
united  layer  acquires  a  reddish  brown  colour,  and  undergoing  a 
modification  in  structure  by  being  mingled  largely  with  involuntary 
muscular  fibres,  constitutes  the  dartos  tunic  of  the  scrotum.  Some 
involuntary  muscular  fibres  also  exist  in  the  altered  superficial  fascia 
which  covers  the  penis.  This  covering,  on  leaving  the  scrotum  poste- 
riorly, becomes  continuous  with  the  superficial  fascia  of  the  perinaeum. 

The  parts  of  the  superficial  fascia  here  described  have  received  minute  attention 
from  surgical  anatomists,  because  of  their  close  relation  to  the  seat  of  hernial 
tumours  ;  the  adhesion  of  the  fascia  to  Poupart's  ligament,  and  its  disposition 
over  the  inguinal  aperture,  spermatic  cord,  and  scrotum,  while  they  prevent  the 
descent  upon  the  thigh  of  matter  which  has  been  effused  beneath  the  fascia, 
cause  it  rather  to  spread  upwards  upon  the  abdomen  or  to  take  its  course  down- 
wards upon  the  scrotum. 

The  deep  layer  of  the  abdominal  fascia  is  also  interesting,  as  corresponding 
with  the  tunica  ahdomliialis,  a  strong  membrane  consisting  almost  entirely  of 
yellow  elastic  tissue,  which  exists  in  animals,  as  may  be  well  seen  in  the  horse 
or  ox,  and  which  contributes  to  the  support  of  the  viscera. 

Muscles. — The  muscular  wall  of  the  abdomen  is  formed  for  the  most 
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part  on  each  side,  of  three  layers  of  muscle,  the  fibres  of  which  run  in 
different  directions  ;  those  of  the  two  most  superficial  layers  being 
oblique,  and  those  of  the  innermost  layer  being  transverse.  In  front 
those  three  layers  of  muscle  are  replaced  by  tendinous  expansions,  which 
meet  in  the  middle  line ;  on  either  side  of  that  line  the  fibres  of  the 
recti  muscles  extend  in  a  vertical  direction  between  the  tendinous 
layers,  supported  usually  at  the  lower  end  by  the  pyramidales  muscles. 
Posteriorly  the  wall  is  formed  in  part  by  aponeurosis,  and  in  part  by 
muscles  of  which  the  fibres  are  chiefly  vertical,  viz.,  the  muscles  of  the 
back,  and  in  front  of  them  the  quadratus  lumborum. 


Fig.  223. 


14,  external  oblique  muscle  ;  15,  is  placed  on  the  ensiform  cartilage  at  the  upper  end 
of  the  linea  alba ;  15',  umbilicus;  16,  symphysis  pubis  at  the  lower  end  of  the  linea 
alba  ;  above  16,  the  pyramidales  muscles  are  seen  shining  through  the  abdominal 
aponeurosis ;  from  the  upper  14  to  17,  the  linea  semilunaris;  between  this  line  and  the  linea 
alba  are  seen  the  transverse  lines  of  the  rectus  muscle  ;  above  22,  the  curved  margin  of 
Poupart's  ligament ;  on  either  side  of  16,  the  external  abdominal  ring  is  indicated. 

The  abdominis  externns  obliquus  muscle  arises  from  the  outer 
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surface  of  the  eight  inferior  ribs,  by  slips  arranged  in  a  serrated  series, 
four  or  five  of  them  meeting  with  origins  of  the  serratus  magnus,  and 
three  or  four  with  origins  of  the  latissimus  dorsi.  The  shps  of  these 
two  sets  of  muscles  alternate  with  each  other,  as  the  tips  of  the  fingers 
of  one  hand  may  be  made  to  fit  in  between  those  of  the  other,  and 
hence  they  are  said  to  interdigitate,  and  are  termed  digitations.  The 
lower  and  upper  digitations  of  the  external  oblique  are  connected  with 
the  ribs  near  their  cartilages,  the  others  are  attached  to  the  ribs  at 
some  distance  from  their  extremities  ;  the  lowest  digitation  generally 
embraces  the  point  of  the  twelfth  rib.  The  fleshy  fibres  from  the  last 
ribs  pass  down  in  nearly  a  vertical  direction  to  be  inserted  into  the  ex- 
ternal margin  of  the  crest  of  the  ilium  for  about  the  anterior  half  of 
its  length  ;  all  the  rest  incline  downwards  and  forwards,  and  terminate 
in  tendinous  fibres,  which  form  the  broad  aponeurosis  by  which  the 
muscle  is  inserted. 

The  cqmieurosis  of  the  external  oblique  muscle,  wider  at  the  lower 
than  at  the  upper  part,  and  larger  than  that  of  either  of  the  subjacent 
abdominal  muscles,  extends  inwards  towards  the  middle  line  in  front ; 
at  some  distance  from  this,  but  farther  out  above  than  below,  it  becomes 
inseparably  united  with  the  aponeurosis  beneath,  and  forms  a  part  of 
the  sheath  of  the  rectus  muscle  in  the  whole  extent  of  the  space  from 
the  ensiform  cartilage  to  the  symphysis  pubis.  The  upper  part  of  the 
aponeurosis  is  connected  externally  with  the  larger  pectoral  muscle. 
Its  lower  fibres  are  closely  aggregated  together,  and  extend  across  from 
the  anterior  superior  iliac  spine  to  the  spine  of  the  pubis,  in  the  form 
of  a  broad  band,  which  is  called  Poupart's  ligament  This  band  is  curved 
at  the  middle  and  outer  parts,  the  convexity  of  the  curve  being  directed 
towards  the  thigh,  a  form  which  is  given  to  it  by  its  connection  with 
the  fascia  lata  of  the  limb. 

Above  the  crest  of  the  pubis  the  fibres  of  the  aponeurosis,  separating 
from  the  inner  part  of  Poupart's  ligament,  leave  between  them  an 
oblique  opening,  the  8Uj)erficial  or  external  aMominal  ring,  through 
which  passes  the  spermatic  cord  in  the  male  and  the  round  liga- 
ment in  the  female.  The  direction  of  this  opening  is  upwards  and 
outwards,  its  base  being  formed  by  the  pubic  crest,  and  its  sides  by  the 
two  sets  of  diverging  fibres  called  the  ^nllars.  The  upper  or  internal 
pillar  is  attached  to  the  anterior  surface  of  the  symphysis  pubis,  inter- 
lacing with  the  corresponding  fibres  of  the  opposite  side  ;  the  lower 
or  external  pillar  is  formed  by  Poupart's  ligament,  near  its  attach- 
ment to  the  spine  of  the  pubic  bone.  The  inner  pillar  is  flat  and 
straight,  but  the  outer,  especially  near  its  attachment  to  the  pubis,  is 
thick  and  triangular.  The  innermost  fibres  of  the  outer  pillar  are 
continued  over  the  crest  of  the  pubis  and  beneath  the  spermatic  cord 
in  a  thin  somewhat  fan-shaped  layer  called  the  triangular  fascia,  which, 
curving  upwards  and  inwards,  passes  behind  the  base  of  the  inner 
pillar  to  interlace  with  the  fibres  of  the  opposite  side. 

A  portion  of  the  aponeurosis,  which  is  reflected  backwards  and  out- 
wards along  the  pectineal  line  from  the  attaclnnent  of  Poupart's  liga- 
ment to  the  spine  of  the  pubis,  constitutes  a  small  triangular  process 
with  a  curved  external  border,  not  far  distant  from  the  femoral  ring. 
This  receives  the  name  of  Gimbernat's  ligament.  Some  curved  fibres, 
directed  across  the  diverging  pillars  and  uniting  them  together,  are 
named  inter  columnar.    A  few  of  these,  descending  upon  the  spermatic 
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cord  from  the  margin  of  the  opening,  are  prolonged  upon  that  structure 
as  a  delicate  fascia,  named  intercolumnar  fascia.  The  intercolumnar 
fibres  may  be  regarded  as  the  lowest  of  a  series  of  tendinous  fibres, 
which  cross  the  aponeurosis  of  the  external  oblique  muscle  somewhat 
obliquely  over  a  considerable  extent  of  its  surface,  and  the  strongest  of 
which  proceed  from  near  the  superior  spine  of  the  ilium  and  upper  part 
of  Poupart's  ligament. 

Varieties. — This  muscle  chiefly  varies  in  respect  to  the  number  of  attachments 
to  the  ribs,  the  slips  from  the  eighth  and  ninth  ribs  being  occasionally  double, 
while  those  from  the  eleventh  and  twelfth  are  sometimes  wanting.  Besides  the 
usual  slip  to  the  pectoralis  major,  a  slip  is  sometimes  fomid  to  the  serratus 
magnus.  The  muscle  has  also  been  found  double,  the  deeper  jportion  passing 
from  the  three  lowest  ribs  to  the  crest  of  the  ilium.  (Macalister.) 

The  obliqnus  abdominis  internus  muscle,  placed  under  cover  of 
the  external  oblique,  arises  by  fleshy  fibres  from  the  external  half  or 
two-thirds  of  the  deep  surface  of  Poupart's  ligament,  from  the  iliac 
crest  for  two-thirds  of  its  len.s^th,  and  by  some  fibres  from  the  posterior 
aponeurosis  of  the  transversalis  muscle,  in  the  angle  between  the  crest 
of  the  ilium  and  the  outer  margin  of  the  erector  spinse  muscle.  From 
those  attachments  the  fibres,  spreading  somewhat,  pass  to  be  inserted  as 
follows :  the  most  posterior  fibres  pass  upwards  and  forwards  to  the 
lower  margins  of  the  cartilages  of  the  last  four  ribs,  where  they  are 
inserted  in  the  same  plane  with  the  internal  intercostal  muscles  ;  those 
arising  further  forwards  from  the  crest  of  the  ilium  pass,  the  upper  more 
obliquely,  and  the  rest  more  horizontally,  forwards  to  end  in  an  aponeu- 
rosis in  front  of  the  abdomen ;  those  from  the  front  part  of  the  crest 
extend  horizontally  inwards  to  the  same  aponeurosis  ;  while  the  fibres 
from  Poupart's  ligament,  usually  paler  than  the  rest,  arch  downwards 
and  inwards  over  the  spermatic  cord,  or  the  round  ligament  of  the 
uterus,  and  end  in  tendinous  fibres  common  to  them  and  the  lower 
part  of  the  transversalis  muscle,  and  hence  known  as  the  conjoined 
tendon  of  these  muscles  ;  through  the  medium  of  this  tendon  they  are 
attached  to  the  front  of  the  pubis,  and  for  some  distance  along  the 
pectineal  line,  behind  and  to  the  outside  of  Gimbernat's  ligament.  The 
spermatic  cord  and  round  hgament  pass  under  the  arched  lower  border 
of  the  internal  oblique  and  transversalis  muscles  through  the  internal 
or  deep  abdominal  ring. 

The  aponeurosis  of  the  internal  oblique  may  be  regarded  as  the  ex- 
panded tendon  of  the  muscle  continued  forwards  and  inwards  :  it  extends 
from  the  margin  of  the  thorax  to  the  pubis,  and  is  wider  at  the  upper  • 
than  at  the  lower  end.  At  the  outer  border  of  the  rectus  muscle 
this  structure  divides  into  two  layers,  one  passing  before,  the  other 
behind,  that  muscle  ;  and  the  two  reunite  at  its  inner  border,  so  as  to  en- 
close it  in  a  sheath.  The  anterior  layer,  as  already  mentioned,  becomes 
inseparably  united  with  the  aponeurosis  of  the  external  oblique  muscle, 
and  the  posterior  layer  is  similarly  incorporated  with  that  of  the  trans- 
versalis. The  upper  border  of  the  posterior  lamina  is  attached  to  the 
margins  of  the  seventh  and  eighth  ribs,  as  well  as  to  the  ensiform 
cartilage.  This  division,  however,  of  the  aponeurosis  into  layers  stops 
short  a  little  above  half  way  between  the  umbilicus  and  the  pubis,  the 
aponeurosis  below  that  level  remaining  undivided,  and  along  with  that 
of  the  transversalis  muscle  to  which  it  is  united,  passing  wholly  in  front 
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of  the  rectus  muscle.  The  deficiency  thus  resulting  in  the  posterior 
wall  of  the  sheath  of  the  rectus  muscle  is  marked  superiorly  by  a  well- 
defined  lunated  edge,  whose  concavity  looks  downwards  towards  the 
pubis — the  semilunar  fold  of  Douglas. 

Relations. — The  internal  oblique 
Fig.  224.  muscle  is  almost  entirely  covered 

by  the  external  oblique.  A  small 
angular  portion  only  near  the  place 
where  its  posterior  fibres  take  their 
origin,  under  cover  of  the  latissi- 
mus  dorsi,  is  exposed  between 
that  muscle  and  the  external  ob- 
lique, and  even  this  is  not  con- 
stantly found. 

Fig.  22-1— Lateral  View  op  the 
Muscles  of  the  Abdomen  and 
Trunk,  the  Internal  Oblique 
Muscle    having    been  exposed 

BY  THE  removal  OP  THE  EXTERNAL 

Oblique  (modified  from  Henle). 
(A.  T.)  i 

a,  anterior  superior  spinous  process 
of  the  iHum ;  h,  trochanter  major ; 
c,  spine  of  pubes  ;  d,  lumbar  fascia ; 
VI  to  XII,  the  sixth  to  the  twelfth 
ribs ;  1 ,  lower  part  of  the  great  pec- 
toral muscle,  where  it  is  attached  to 
the  external  oblique  muscle ;  2,  2, 
lower  digitations  of  the  serratus  mag- 
nus  from  the  fourth  to  the  eighth  ribs ; 
3,  lower  costal  attachments  of  the 
latissimns  dorsi ;  3',  its  iliac  attach- 
ment ;  4,  trapezius  ;  5,  divided  attach- 
ments of  the  external  oblique,  left  in 
connection  with  the  ribs  ;  5,  aponeu- 
rosis of  the  external  oblique  divided  in 
front  of  the  rectus,  where  it  joins  the 
sheath ;  6,  internal  oblique  at  its 
middle  ;  6',  6',  line  where  it  divides 
to  form  the  sheath  of  the  rectus ; 
+  +  +  XII,  its  attachment  to  the 
four  lowest  ribs ;  6",  the  conjoined 
tendon,  and  above,  and  to  the  out- 
side, the  internal  inguinal  aperture ; 
7,  sartorius  ;  8,  rectus  femoris ;  9, 
tensor  vagince  femoris  ;  10,  gluteus 
medius  ;  11,  gluteus  maximus. 

Varieties. — A  fibrous  inscription 
is  frequently  seen  in  the  upper 
part  of  this  muscle  prolonged  for- 
ward from  the  point  of  the  tenth  rib,  and  a  slender  cartilaginous  slip  perfectly 
separate  from  that  of  the  rib  has  been  seen  lying  in  this  inscription.  (Henle.; 
An  inscription  opposite  the  eleventh  rib  is  described  by  Macalister. 

The  cremaster,  a  muscle  peculiar  to  the  male,  consists  of  fibres 
lying  in  series  with  those  of  the  lower  border  of  the  internal  oblique 
muscle.  It  presents  an  external  and  an  internal  attachment.  The 
external  attachment  is  to  the  inner  end  of  Poupart's  ligament,  and 
there  its  fibres  are  continuous  with  those  of  the  internal  oblique  muscle  ; 
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the  internal  attachment,  smaller  and  less  constant,  is  by  means  of  a 
tendinous  band  to  the  spine  and  crest  of  the  pnbis,  close  to  the  inser- 
tion of  the  internal  obhque  muscle.    The  superior  fibres  of  the  muscle 


Fig.  225.— Lateral  View 
OP  THE  Trunk,  GiviNa 
a  deep  view  of  the 
Serratus  Magnus  and 
Transversalis  Abdo- 
minis Muscles.  ^A.  T.  ) 

(The  serratus  magnus  is 
stretclied  out  by  the  sca- 
pula being   drawn  away 
from  the  ribs,    a,  coracoid 
process  of  the  scapula  ;  5, 
glenoid  cavity  :  c,  lower 
angle  ;  d,  first  dorsal  ver- 
tebra ;  e,  placed  on  the  os 
pubis,  point"  to  the  inser- 
tion of  Grimbernat's  liga- 
ment ;  I,  YI,  XII,  the  first, 
sixth,  and  twelfth  ribs  ; 
1/,  first  lumbar  vertebra  ; 
1,  upper  portion  of  the 
serratus  magnus  attached 
to  the  first   and  second 
ribs  ;  2,  second  or  middle 
portion  attached  to  the 
second  and  third  ribs  ;  3, 
lower  or  fan-shaped  por- 
tion attached  to  the  ribs 
from  the  fourth  to  the 
ninth  ;  4,  the  external  in- 
tercostal muscles ;  p,  upper 
costal  origins  of  the  trans- 
versalis   abdominis  ;  6, 
origins  of  the  muscles  from 
the    transverse  processes 
of  the  lumbar  vertebras  by 
the  lumbar  aponeurosis ; 
6',  part  rising  from  the 
crest  of  the  ilium  ;  7,  lower 
portion   rising  from  the 
upper  half   of  Poupart's 
ligament,  and  passing  over 
the  internal  inguinal  aper- 
ture ;  8,  the  sheath  of  the 
rectus  muscle  opened  in  its 
upper  part  by  removing 
the  aponeurosis  of  the  ob- 
lique muscles  ;  9,  the  same 
in  its  lower  part  left  entire 
at  the  place  where  the 
tendons  pass  entirely  in 
front  of  the  rectus  muscle  ; 
10,  the  interspinales  muscles 
pyriformis. 


of  the  lumbar  vertebrse  ;  11,  gluteus  minimus  ;  12, 


extend  between  those  attachments  in  a  series  of  successively  longer 
loops,  descending  in  front  of  the  spermatic  cord,  a  few  of  them  reaching 
as  low  as  the  level  of  the  testicle  :  the  remaining  fibres,  the  greatest 
number  of  which  descend  from  the  outer  attachment,  and  a  few  from 
the  inner,  spread  out  inferiorly  and  are  embedded  in  the  substance  of  a 
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fascia,  termed  cremasteric,  which  adheres  to  the  fascia  propria  of  the 
testicle.  Sometimes  the  only  fibres  developed  are  a  bundle  descending 
from  the  outer  attachment. 

In  the  female  there  may  be  almost  constantly  detected  a  small  bundle  of  fibres 
descending  on  the  round  ligament  of  the  uterus,  which  correspond  with  the  last- 
mentioned  fibres  of  the  cremaster  muscle  of  the  male. 

The  transversalis  abdominis  muscle,  subjacent  to  the  internal 
oblique,  arises  from  the  inner  surface  of  the  cartilages  of  the  six  lower 
ribs  ;  from  a  strong  aponeurosis  attached  to  the  lumbar  vertebra  ;  from 
the  inner  margin  of  the  crest  of  the  ilium  in  the  anterior  two-thirds  of 
its  extent,  and  from  the  iliac  third  of  Poupart's  ligament.  The  greater 
part  of  the  fibres  have  a  horizontal  direction,  and  extend  forwards  to  a 
broad  aponeurosis  in  front  ;  the  lowest  fibres  curve  downwards  like 
those  of  the  internal  oblique,  and  are  inserted  into  the  front  of  the 
pubis  and  into  the  pectineal  line,  through  the  medium  of  the  conjoined 
tendon  already  described  as  common  to  this  muscle  and  the  internal 
oblique. 

The  anterior  ajjoneurosis  of  the  transversalis  muscle  commences  in  the 
greater  part  of  its  extent  at  the  distance  of  about  an  inch  from  the 
outer  border  of  the  rectus  muscle  ;  but  at  its  upper  extremity  it  is  much 
narrower,  and  there  the  muscular  fibres  of  opposite  sides  approach 
nearly  to  the  middle  line  behind  the  recti  muscles.  It  becomes  united 
with  the  posterior  layer  of  the  aponeurosis  of  the  internal  oblique 
forming  the  posterior  wall  of  the  rectus  sheath,  and  inferiorly,  where 
that  aponeurosis  passes  entirely  in  front  of  the  rectus  muscle,  it  passes 
likewise  in  front  of  that  muscle. 

The  posterior  aiwneurosis  of  the  transversalis  muscle  extends  back- 
wards between  the  last  rib  and  the  iliac  crest,  and  opposite  the  outer 
border  of  the  erector  spinee  muscle,  becomes  continuous  with  the  lumbar 
aponeurosis. 

Yarictkff. — The  transversalis  has  been  found  fused  with  the  internal  oblique 
(Soemmering)  ;  or  entirely  absent  (Macalister).  The  spermatic  cord  has  been 
seen  to  pierce  its  lower  border  (Guthrie). 

The  rectus  abdominis  is  a  long  flat  muscle,  consisting  of  vertical 
fibres,  situated  at  the  fore  part  of  the  abdomen,  within  a  tendinous 
sheath,  formed  in  the  manner  already  described  in  the  account  of  the 
aponeurosis  of  the  internal  oblique  muscle ;  it  is  separated  from  the 
muscle  of  the  other  side  by  a  narrow  interval,  which  is  occupied  by  a 
dense  fibrous  structure,  the  linea  alba  afterwards  described.  It  arises 
from  the  upper  margin  of  the  pubis  by  a  flat  tendon  consisting  of  two 
parts,  of  which  the  internal  is  much  the  smaller,  and  is  connected  with 
the  ligaments  covering  the  pubic  symphysis,  while  the  external  one  is 
fixed  to  the  pubic  crest.  Expanding  and  becoming  thinner  at  the 
upper  end,  the  muscle  is  inserted  into  the  cartilages  of  three  ribs,  the 
fifth,  sixth,  and  seventh,  usually  by  three  distinct  parts  of  unequal 
size.  Some  fibres  also  are  generally  found  attached  to  the  ensiform 
cartilage. 

The  fibres  of  the  rectus  muscle  are  interrupted  by  three  or  more 
irregular  tendinous  intersections,  named  linec^  transversa:.  The  three 
which  are  most  constant  are  placed,  one  opposite  the  umbilicus,  another 
on  a  level  with  the  ensiform  cartilage,  and  the  third  intermediately 
between  them  :  and  these  generally  run  across  the  whole  muscle. 
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When  one  or  two  additional  transverse  lines  occur,  they  are  usually 
incomplete ;  one  of  them  is  very  generally  placed  below  the  umbilicus,  the 


Fig.  226.— Deep  Muscles 

OF     THE     forepart  OF 

the  Trunk  and  Shoul- 
der.   (A.  T.)  4 

For  the  explanation  of 
the  references  in  the  upper 
pai-u  of  the  figure  see  p.  195. 

f,  c,  cartilages  of  the  fifth 
ribs ;  d,  ensiform  portion 
of  the  sternum ;  e,  sym- 
physis pubis  ;  /,  anterior 
superior  iliac  spine  ;  12, 
insertion  of  the  serratus 
magnus  on  the  ribs  ;  13,  on 
the  right  side,  the  rectus 
abdominis  ;  on  the  left 
side  13',  13',  the  divided 
ends  of  the  same  muscle, 
a  portion  being  removed  ; 
14,  points  to  the  pyrami- 
dalis  muscle  exposed  ou 
the  left  side  ;  15,  on 
the  right  side,  the  internal 
oblique  muscle  ;  15',  origin 
of  its  lower  fibres  from  the 
deep  surface  of  Poupart's 
ligament  ;  15",  conjoined 
tendon  of  the  internal  ob- 
lique and  transversalis,  de- 
scending to  the  pectineal 
line  ;  between  15'  and  15", 
the  internal  inguinal  aper- 
ture; 15,  on  the  left  side,  cut 
edge  of  the  internal  oblique, 
shown  diagrammatically,  to 
indicate  the  manner  in 
which  its  tendon  splits  to 
form  the  sheath  of  the 
rectus  muscle ;  16,  the 
tendon  or  aponeurosis  of 
the  external  oblique  muscle, 
uniting  in  front  with  the 
sLeath  of  the  rectus. 


position  of  the  other  is 
variable.  The  inter- 
sections do  not  usually 
penetrate  the  whole 
thickness  of  the  mus- 
cle, but  are  confined 
chiefly  to  its  anterior 
fibres,  and  are  firmly  united  to  the  anter 
muscle,  while  the  posterior  surface  of  the 
the  sheath. 


Fig.  226. 


ior  wall  of  the  sheath  of  the 
muscle  has  no  attachment  to 


The  lineaj  transversse  have  been  regarded  as  indications  of  the  abdominal  ribs 
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of  some  of  the  lower  animals  ;  they  are  rather  vestiges  of  the  septa  between  the 
original  vertebral  myotomes.  They  sometimes  extend  outwards  from  the  rectus, 
and  penetrate  partially  into  the  internal  oblique. 

The  pyramidalis  is  a  small  muscle  resting  on  the  lower  part  of  the 
rectus.  It  arises  from  the  front  of  the  pubis  and  the  ligaments  of  the 
symphysis,  and  becoming  narrow  as  it  ascends  over  the  lower  third  of 
the  interval  between  the  umbilicus  and  pubis,  is  inserted  into  the  linea 
alba. 

Relations. — The  pyramidalis  is  covered  in  front  by  the  aponeurosis  of  the  other 
muscles,  and  rests  posteriorly  on  the  rectus,  the  size  of  the  lower  part  of  which 
is  augmented  when  the  pyramidalis  is  wanting. 

T'ii7-ietics. — This  muscle  is  often  absent  on  one  or  both  sides  :  in  some  instances 
it  has  been  found  to  be  double.    It  occasionally  exceeds  the  length  above  stated. 

The  Imea  alia  is  a  white  fibrous  structure,  extended  perpendicularly 
downwards  in  the  middle  line  from  the  ensiform  cartilage  to  the  pubis. 
This  tendinous  band  is  formed  by  the  union  of  the  aponeuroses  of  the 
two  oblique  and  the  transverse  muscles,  the  tendinous  fibres  being  con- 
tinued in  a  decussating  manner  from  one  side  to  the  other.  Some 
longitudinal  fibres  are  distinguishable  towards  its  lower  end.  It  is 
broader  superiorly  than  inferiorly,  and  a  little  below  the  middle  is 
widened  out  into  a  circular  flat  space,  in  the  centre  of  which  is  situated 
the  cicatrix  of  the  umtilkiis. 

The  Une(E  semilimares  are  the  two  curved  linear  spaces  on  the  surface 
of  the  abdomen,  placed  externally  to  the  outer  margins  of  the  recti 
muscles.  They  are  produced  by  the  union  of  the  aponeurotic  tendons 
of  the  oblique  and  transversalis  muscles,  and  they  correspond  on  their 
inner  side  to  the  outer  margin  of  the  sheath  of  the  rectus. 

The  qnadratus  lumbomm  is  an  irregularly  quadrilateral  muscle, 
slightly  broader  below  than  above,  placed  between  the  last  rib  and  the 
crest  of  the  ilium,  close  to  the  vertebral  column.  It  is  divisible  into 
two  parts.  One  of  these,  arising  by  fleshy  and  tendinous  fibres  from  the 
ilio-lumbar  ligament,  and  from  the  iliac  crest  for  several  inches  near  the 
place  where  that  ligament  is  attached,  is  inserted  into  the  inferior 
border  of  the  last  rib  for  about  half  its  length,  and  by  four  tendinous 
slips  into  the  transverse  processes  of  the  four  superior  lumbar  vertebrse. 
Another  series  of  fibres,  arising  by  two  or  three  tendinous  slips  from  as 
many  of  the  inferior  transverse  processes  at  their  upper  margins,  passes 
in  front  of  those  inserted  into  the  same  processes,  and  joins  with  the 
part  of  the  muscle  attached  to  the  rib. 

Belations. — This  muscle  is  placed  between  the  middle  and  deepest  layer  of  the 
lumbar  aponeurosis,  and  its  inner  part  is  covered  in  front  by  the  psoas  muscle. 

Varieties. — The  number  of  the  points  of  insertion  of  this  muscle  to  the  ver- 
tebras, and  the  extent  of  its  connection  with  the  last  rib,  vary  in  different 
instances.  It  is  sometimes  attached  to  the  body  or  transverse  process  of  the  last 
dorsal  vertebra. 

Actions. — The  abdominal  muscles  not  only  form  a  great  part  of  the  wall  to 
enclose  and  support  the  abdominal  viscera,  but  by  their  contractions  are  capable 
of  acting  successively  on  those  viscera,  on  the  thorax,  and  on  the  pelvis.  When 
the  pelvis  and  thorax  are  fixed,  the  abdominal  muscles  constrict  the  cavity  and 
compress  the  viscera,  particularly  if  the  diaphragm  be  fixed  or  be  made  to  descend 
at  the  same  time,  as  occurs  in  vomiting  and  in  the  expulsion  of  the  foetus,  the 
fseces,  and  the  urine. 
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If  the  vertebral  column  be  fixed,  these  muscles  press  up  the  diaphragm  through 
the  abdommal  viscera,  draw  dovioi  the  ribs,  and  contract  the  lower  border  of  the 
thorax,  and  so  contribute  to  expiration  ;  but  if  the  vertebral  column  be  not  fixed, 
the  thorax  will  be  bent  directly  forwards,  when  the  muscles  of  both  sides  act,  or 
rotated  to  either  side,  should  they  act  alternately. 


Pig.  227. — Diagram  of  a  transverse  section  of  the  Wall  of  the  Abdomen,  to 

SHOW    THE    connections    OF  THE    LuMBAR    AND    AbDOMINAL  APONEUROSIS,  AND  THE 

Sheath  of  the  Rectus  Muscle.    (A.  T.)  ^ 

A,  at  the  level  of  the  third  lumbar  vertebra ;  B,  the  fore  part,  at  a  few  inches  above 
the  piibes. 

a,  spinous  process  of  the  third  lumbar  vertebra  ;  6,  body  ;  1,  external  oblique  muscle  ; 
2,  internal  oblique  ;  3,  transversalis ;  4,  a  dotted  line  to  mark  the  position  of  the  fascia 
lining  the  abdomen  ;  5,  5,  in  A,  the  anterior  and  posterior  parts  of  the  sheath  of  the 
rectus,  formed  by  the  aponeurosis  of  the  internal  oblique  splitting  at  its  outer  edge  2'  ; 
6,  the  rectus  abdominis  ;  7,  innermost  layer  of  the  aponeurosis,  covering  in  front  the 
quadratus  lumborum,  and  passing  to  the  root  of  the  transverse  process  :  8,  the  psoas 
magnus  and  parvus  muscles  ;  9,  the  erectores  spinas  muscles  ;  9  + ,  the  middle  layer  of 
the  lumbar  aponeurosis  passing  to  the  extremity  of  the  tranverse  process  ;  10,  10+,  the 
posterior  layer  of  the  lumbar  aponeurosis,  connected  with  the  latissimus  dorsi  and  serratus 
inferior  :  in  A,  at  the  sheath  of  the  rectus,  the  aponeurosis  of  the  external  oblique  is 
seen  to  unite  in  front  with  the  sheath,  while  that  of  the  transversalis  is  seen  uniting 
with  it  behind  :  in  B,  the  section  is  taken  below  the  semilunar  fold  of  Douglas,  where 
all  the  tendons  pass  in  front  of  the  rectus  as  at  5'  ;  the  +  near  this,  and  in  a  similar 
place  in  A,  marks  the  middle  line,  and  the  place  of  the  union  of  the  several  aponeuroses 
in  the  linea  alba. 


If  the  thorax  be  fixed,  the  abdominal  muscles  may  be  made  to  act  on  the 
pelvis  ;  thus,  in  the  action  of  climbing-,  the  trunk  and  arms  being  elevated  find 
fixed,  the  pelvis  is  drawn  upwards,  either  directly  or  to  one  side,  as  a  preparatory 
step  to  the  elevation  of  the  low^er  limbs. 

The  attachment  of  the  tendinous  intersections  of  the  rectus  muscle  to  the 
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anterior  wall  of  its  sheath,  causes  the  formation  of  corresponding-  transverse 
folds  during-  its  contraction,  and  may  enable  the  separate  parts  of  the  muscle  to 
ict  on  different  portions  of  the  abdominal  wall.  The  pyramidalis  muscle 
streng-thens  the  inferior  part  of  the  rectus. 

Lining  fascia  of  the  abdomen. — On  the  inner  surface  of  the  wall 
of  the  abdomen  is  a  membranous  structure  which  Hnes  the  visceral 
aspect  of  the  deepest  stratum  of  muscles  ;  it  is  divisible  into  two 
principal  parts,  the  fascia  transversalis  and  fascia  iliaca. 

The  fascia  transversalis  is  named  from  its  position  on  the  deep 
surface  of  the  transversalis  muscle.  It  is  strongest  in  the  lower  part 
of  the  abdomen,  where  the  muscular  and  tendinous  support  is  somewhat 
weaker.  Followed  upwards  from  this  situation,  the  transversalis  fascia 
becomes  gradually  less  strong,  and  beyond  the  margin  of  the  ribs  it 
forms  a  thin  covering  for  the  under  surface  of  the  diaphragm.  Along 
the  inner  surface  of  the  iliac  crest,  between  the  iliacus  and  trai5«versalis 
muscles,  the  fascia  is  attached  to  the  periosteum.  For  about  two  inches 
inwards  from  the  anterior  superior  iliac  spine,  it  is  closely  connected 
with  the  posterior  surface  of  Poupart's  ligament,  and  is  there  directly 
continuous  with  the  fascia  iliac.  At  this  place  also,  and  to  the  same 
extent  it  is  attached  to  the  fascia  lata.  About  midway  between  the 
iliac  spine  and  the  pubis,  the  external  iliac  artery  and  vein,  as  they  pass 
out  into  the  thigh,  intervene  between  the  fascia  transversalis  and  the 
fascia  iliaca,  and  from  this  point  to  the  edge  of  Gimbernat's  ligament 
the  fascia  transversalis  is  prolonged  downwards  under  the  crural  arch, 
and  over  the  artery  and  vein,  forming  the  anterior  portion  of  the 
funnel-shaped  femoral  sheath.  As  this  prolongation  of  the  fascia  passes 
under  Poupart's  ligament,  it  is  strengthened  by  a  dense  band  of  fibres 
(the  deep  crural  arch)  which  arches  over  the  vessels,  and  is  inserted 
into  the  pubic  crest  and  pectineal  line  behind  the  conjoined  tendon 
of  the  transversalis  and  internal  oblique.  It  includes  beneath  it,  internal 
to  the  vessels,  a  space  between  Gimbernat's  ligament  and  the  vein,  suffi- 
ciently large  to  admit  the  point  of  the  little  finger ;  this  is  called  the 
crural  ring,  and  is  the  space  through  which  femoral  hernia  descends. 
About  half  way  between  the  anterior  superior  iliac  spine  and  the  sym- 
physis pubis,  and  about  half  an  inch  above  Poupart's  ligament,  the 
spermatic  cord  in  the  male,  or  the  round  ligament  in  the  female,  pierces 
the  fascia  transversalis.  The  opening  thus  made  is  called  the  internal 
or  dee}')  aldominal  ring ;  the  fascia  above  and  internal  to  it  is  thin,  but 
below  and  external  to  it  is  firm  and  thick,  and  forms  a  distinct  crescentic 
margin,  over  which  the  cord  or  round  ligament  passes  ;  from  the  borders 
of  the  opening  a  delicate  funnel-shaped  covering,  the  infundibuliform 
fascia,  is  prolonged  downwards  on  the  emerging  structure,  and  forms  in 
cases  of  oblique  hernia  one  of  the  coverings  of  the  tumour. 

The  fascia  iliaca,  stronger  than  the  fascia  transversalis,  lines  the 
back  part  of  the  abdominal  cavity,  and  covers  the  iliacus  and  psoas 
muscles.  The  densest  portion  of  its  fibres  is  stretched  transversely  from 
the  iliac  crest,  over  the  margin  of  the  psoas  muscle  to  the  brim  of  the 
pelvis,  where  it  is  intimately  blended  with  the  periosteum.  Superiorly, 
this  membrane,  becoming  much  weaker,  is  connected  internally  with 
the  sacrum,  and  by  small  and  distinct  processes  with  the  intervertebral 
substances  and  the  neighbouring  margins  of  the  lumbar  vertebra3 ;  and 
finally  it  becomes  blended  with  the  fascia  which  covers  the  diaphragm 
and  torms  the  ligamentum  arcuatum  externum.    The  external  iliac 
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Tessels  lie  in  front  of  this  part  of  the  iliac  fascia.  To  the  outer  side 
of  those  vessels,  the  fascia  turns  forwards  to  be  connected  with  Poupart's 
ligament  and  the  fascia  transversalis,  as  already  described  ;  to  the  inner 
side  of  the  femoral  vein  it  is  attached  to  the  ilio-pectineal  line,  along 
with  the  fascia  lata  ;  and  between  these  tw^o  points,  namely,  behind  the 
femoral  vessels,  it  continues  downwards  over  the  margin  of  the  pelvis, 
forming  the  back  part  of  the  sheath  of  those  vessels. 

The  psoas  parvus  is  closely,  connected  with  the  iliac  fascia,  by  means 
of  an  expansion  of  its  tendon. 

At  the  back  part  of  the  abdomen  there  is  also  a  thin  but  strong 
fascia  covering  the  quadratus  lumborum  muscle  and  forming  the 
anterior  layer  of  the  lumbar  aponeurosis.  It  is  attached  at  the 
outer  border  of  the  quadratus  to  the  middle  layer  of  the  aponeurosis, 
and  at  its  inner  border  to  the  roots  of  the  transverse  processes  of  the 
lumbar  vertebrae.  Superiorly  it  forms  two  strong  bands,  the  ligamenta 
arcuata  of  the  diaphragm  already  described,  and  inferiorly  it  is  attached 
to  the  crest  of  the  ilium. 

The  middle  layer  of  the  lumbar  aponeurosis  consists  of  strong 
fibrous  bundles  which  are  attached  to  the  posterior  layer  at  the  outer 
margin  of  the  erector  spinge.  It  intervenes  between  that  muscle  and 
the  quadratus,  and  is  attached  internally  by  three  or  four  slips  to  the 
tips  of  the  lumbar  transverse  processes.  It  gives  origin  at  its  outer 
part  to  the  middle  fibres  of  the  transversalis  abdominis  muscle. 


MUSCLES  AND  FASCIiE  OP  THE  PERINEUM  AND  PELVIS. 

Fascia  op  the  Perin^eum — Superficial  Fascia. — In  the  posterior 
half  of  the  perinaeum  the  subcutaneous  fat  is  continued  deeply  into  the 
ischio-rectal  fossa,  the  pyramidal  space  intervening  between  the  obtu- 
rator fascia  and  the  levator  ani  muscle.  In  the  anterior  half  of  the 
perinseum,  beneath  the  subcutaneous  fat,  is  placed  a  special  layer  of 
fascia,  continuous  with  the  dartos,  the  iiroim  su^Jerficial  jjeriiieal  fascia, 
sometimes  called  fascia  of  Colics.  This  fascia  is  bound  down  on  e^ch 
side  to  the  margin  of  the  pubic  arch  as  far  back  as  the  ischial  tuber- 
osity ;  posteriorly,  along  a  line  from  the  ischial  tuberosity  to  the  central 
point  of  the  perinasum,  it  turns  round  the  posterior  margin  of  the 
transversus  perinsei  muscle  to  join  the  subpubic  fascia,  to  be  presently 
described.  From  its  deep  surface  likewise,  an  incomplete  septum  in 
the  middle  line  dips  down  to  the  urethra  and  passes  forwards  into  the 
scrotum.  It  thus  happens  that  air  blown  in  beneath  the  proper  perineal 
fascia  on  one  side  passes  forwards  and  distends  the  scrotum  to  a  certain 
extent  on  that  side  ;  it  may  then  penetrate  to  the  other  also,  and  if 
injected  with  sufficient  force  may  reach  the  front  of  the  abdomen,  and 
travel  upwards  beneath  the  superficial  fascia  ;  but  it  neither  passes 
backwards  to  the  posterior  half  of  the  perinajum  nor  down  upon  the 
thighs.  The  same  course  is  followed  by  urine  or  matter  extravasated 
beneath  the  proper  perineal  fascia. 

The  deep  perineal  or  subpubic  fascia  is  stretched  across  the 
pubic  arch  on  the  deep  surface  of  the  crura  of  the  penis  and  the  bulb 
of  the  urethra.  It  consists  of  two  distinct  layers  of  strong  fibrous 
membrane,  separated  by  intervening  structures.  The  anterior  layer,  or 
triangular  ligament  of  the  iiretfira,  attached  to  the  inferior  margin  of  the 
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symphysis  pubis  and  to  the  rami  of  the  pubic  and  ischial  bones,  and 
extending  in  the  middle  line  back  to  the  central  point  of  the  perineum, 
is  perforated  about  an  inch  from  the  symphysis  by  the  urethra,  imme- 
diately before  its  expansion  into  the  bulb,  and  above  and  in  front  of 
this  by  the  dorsal  vein  of  the  penis  in  the  middle  line,  and  by  the  pudic 
arteries  and  nerves  on  each  side.  At  its  posterior  and  inferior  extremity 
it  is  connected  with  the  deep  layer,  and  with  the  recurved  margin  of 
the  perineal  fascia.  Between  the  two  layers  of  the  subpubic  fascia  are 
placed  the  membranous  portion  of  the  urethra,  the  deep  transverse  and 
constrictor  muscles  of  the  urethra,  and  Cowper's  glands,  together  with 
the  pudic  arteries  and  nerves  and  the  arteries  of  the  bulb.  The  jjosierior 
or  deep  layer  consists  of  a  right  and  left  lateral  half,  which  are  separated 
in  the  middle  line  by  the  urethra  close  to  the  neck  of  the  prostate,  and 
are  continued  into  the  capsule  of  that  gland.  This  layer  of  fascia  is 
superficial  to  the  anterior  fibres  of  the  levator  ani  muscle,  which  lie 
between  it  and  the  pelvic  fascia,  and  is  connected  with  a  thin  web  of 
areolar  tissue  which  extends  backwards  on  the  surface  of  the  levator  ani 
muscle,  and  is  distinguished  as  the  anal  fascia. 

In  the  female  the  subpubic  fascia  is  divided  in  the  middle  by  the 
vagina. 

Fascia  of  the  Pelvis. — The  fascia  liniug  the  pelvis  is  described 
in  three  parts,  viz.,  the  upper  part,  or  undivided  pelvic  fascia,  and 
the  two  lower — the  recto-vesical  fascia,  and  the  obturator  fascia.  The 
first  of  these  is  divided  into  the  other  two  at  the  level  of  a  white 
band  of  fibres,  stretched  from  the  lower  part  of  the  symphysis  pubis  to 
the  spine  of  the  ischium.  The  space  between  those  two  fasciae  is 
occupied  by  the  levator  ani  and  the  fat  and  other  contents  of  the  ischio- 
rectal fossa. 

a.  The  pelvic  fascia  is  attached  at  the  side  superiorly  for  a  short 
space  to  the  brim  of  the  pelvis,  but  in  front  of  the  line  of  its  osseous 
attachment  it  inclines  downwards  towards  the  lower  part  of  the  sym- 
physis pubis,  following  the  margin  of  the  obturator  internus  muscle. 
Anterior  to  the  spine  of  the  ischium,  it  lies  between  the  obturator 
internus  and  the  peritoneum,  and  at  the  back  part  of  the  pelvis  is  con- 
tinued as  a  thin  membrane  over  the  pyriformis  muscle  and  the  sacral 
nerves,  and  is  perforated  by  branches  of  the  internal  iliac  artery  and 
vein. 

b.  The  recto-vesical  fascia  is  the  direct  continuation  of  the  pelvic 
fascia  downwards  and  inwards  to  the  viscera,  below  the  level  of  the 
white  line  previously  mentioned  ;  it  descends,  immediately  in  contact 
with  the  inner  surface  of  the  levator  ani  muscle,  to  the  prostate  gland, 
the  urinary  bladder,  and  the  rectum.  On  reaching  those  organs  it 
spreads  over  them,  and  to  some  extent  encases  them.  Close  to  the 
symphysis  pubis,  a  short  band  is  directed  backwards  above  the  prostate 
gland,  to  the  bladder,  with  which  it  is  intimately  connected.  A  similar 
band  exists  at  the  opposite  side  of  the  symphysis  pubis,  and  the  two 
are  separated  by  a  narrow  depression,  in  which  the  dorsal  veins  of  the 
penis  lie,  after  entering  the  pelvis.  The  bands  in  question  are  named 
the  anterior  true  ligaments  of  the  urinary  Madder.  At  the  place  where 
it  is  reflected  inwards  to  the  side  of  the  bladder,  the  recto-vesical 
fascia  forms  the  lateraltnie  vesical  ligament.  At  the  side  of  the  bladder 
and  prostate,  the  fascia  gives  a  prolongation  forwards  on  the  veins 
which  cover  the  prostate,  and  is  firmly  adherent  to  the  capsule  of 
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that  organ,  except  at  its  base,  where  an  angular  furrow,  occupied  by 
large  veins,  exists  between  the  prostate  and  bladder.  Into  this  furrow 
the  incision  for  lithotomy  ought  not  to  extend,  on  account  of  the  danger 
from  wounding  the  veins  and  from  the  infiltration  of  urine.  A  portion 
of  the  recto-vesical  fascia  invests  the  vesiculse  seminales,  and  is  extended 
across  between  the  bladder  and  the  rectum  ;  continuing  into  the  mem- 
brane of  the  opposide  side,  it  supports  the  bladder,  and  separates  that 
organ  from  the  intestine.  On  the  rectum  the  fascia  is  also  reflected 
upwards  and  downwards,  gradually  degenerating  into  a  thin  membrane 
over  the  surface  of  the  bowel,  as  it  likewise  does  on  the  bladder. 

c.  The  obturator  fascia  is  a  membrane  stretched  over  the  lower  part 
of  the  surface  of  the  obturator  internus  muscle  within  the  pelvis.  It  is 
connected  superiorly  with  the  white  band  before  referred  to,  which  con- 
sists indeed  of  its  superior  fibres,  and  it  is  attached  in  the  rest  of  its 
circumference  to  the  rami  of  the  piubis  and  ischium,  the  ischial  tuber- 
osity, and  the  greater  or  lesser  sacro-sciatic  ligaments.  It  lines  the 
inner  surface  of  the  obturator  internus  muscle  and  presents  between  its 
fibres  a  canal,  which  contains  the  internal  Dubic  artery  and  nerve  in 
their  course  to  the  perinseum. 

The  obturator  fascia  is  sometimes  included  in  the  description  of  the  pelvic 
fascia,  while  the  recto-vesical  is  considered  as  an  offset  from  it.  It  will  be  founds 
however,  on  dissection,  that  the  recto-vesical  fascia  is  always  most  directly  con- 
tinuous with  the  pelvic  fascia,  and  that  the  obturator  fascia  is  only  loosely  con- 
nected with  it.  Indeed,  the  fibres  of  the  levator  ani  muscle  in  most  cases  pass 
upwards  to  some  extent  beyond  the  white  line,  and  thus  separate  the  obtuj:ator 
from  the  pelvic  fascia. 

The  iscMo-redal  fossa  is  a  pyramidal  space  occupied  by  subcutaneous 
fat.  It  is  bounded  externally  by  the  obturator  fascia,  posteriorly  by 
the  gluteus  maximus  muscle  and  great  sacro-sciatic  ligament,  and 
internally  by  the  recto-vesical  fascia  ;  anteriorly,  its  base  is  limited  by 
the  margins  of  the  perineal  and  the  subpubic  fasciae. 

In  the  female,  the  pelvic  fascia  is  connected  with  the  vagina  in  the 
same  manner  as  with  the  other  pelvic  organs. 

Muscles. — The  muscles  of  the  perinasum  differ  somewhat  in  the  two 
sexes,  and  must  therefore  be  separately  described  in .  each.  In  both 
sexes  they  may  be  divided  into  two  groups,  according  as  they  are  more 
immediately  connected  with  the  lower  orifice  of  the  alimentary  canal  or 
with  the  genito-urinary  outlet.  In  both  groups  superficial  and  deep 
muscles  are  to  be  distinguished. 

A. — In  the  Male. — a.  Anal  Muscles. — The  internal  or  circular 
sphincter  is  a  thick  ring  of  unstriped  muscle  connected  with  the  lowest 
circular  fibres  of  the  rectum,  which  will  fall  more  naturally  to  be 
described  along  with  the  anatomy  of  that  organ. 

The  superficial  or  external  sphincter  muscle  is  a  thin  layer  of 
fibres  placed  immediately  beneath  the  skin  surrounding  the  margin  of 
the  anus.  It  is  elliptical  in  form,  about  half  an  inch  in  breadth  on  each 
side  of  th  e  anus,  and  is  attached  posteriorly  by  a  small  tendon  to  the 
tip  and  back  of  the  coccyx  ;  passing  forwards  on  each  side  of  the  anus, 
it  becomes  blended  anteriorly  with  the  transverse  and  the  bulbo-caver- 
nosus  muscles  at  the  ccniml point  of  the  iminmm,  a  name  given  to  the 
depressed  root  situated  in  the  male  between  the  anus  and  the  bulb  of 
the  urethra,  and  in  the  female  between  the  anus  and  vulva. 
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The  levator  ani  arises  in  front  from  the  posterior  surface  of  the 
pubis,  near  the  symphysis  and  midway  between  its  upper  and  lower 

Fig.  228.  —  Superficial  view  op 
THE  Muscles  op  the  Perin.eum 
in  the  Male  (modified  from 
Eourgery).    (A.  T.)  i 

a,  crest  of  the  pubis  ;  6,  coccyx  ; 
c,  placed  on  the  tuberosity  of  the 
ischium,  points  by  the  line  to  the 
greater  sacro-sciatic  ligament ;  x  , 
the  anus;  1,  placed  on  the  spongy 
body  of  the  urethra  in  front  of  the 
bulbo-cavernosus  muscles  ;  2,  the 
central  point  of  the  perinieum  ;  3, 
ischio-cavernosus  ;  4,  transversus 
perincei  ;  5,  levator  ani ;  from  2  to  6, 
elliptical  sphincter  of  the  anus  ;  sur- 
rounding X  ,  is  the  circular  sphincter  ; 
6,  coccygeus  muscle ;  7,  adductor 
longus  ;  8,  gracilis  ;  9,  adductor 
magnus ;  10,  semitendinosus  and 
biceps ;  11,  on  the  left  side,  the 
gluteus  maximus  entire  ;  11',  the 
same  cut  on  the  right  side,  so  as  to 
expose  a  part  of  the  coccygeus  muscle. 

borders  ;  behind  from  the  spine  of  the  ischium,  and  between  those 
points  from  the  pelvic  fascia  along  the  line  of  attachment  of  tlie  obturator 
fascia.  Some  of  its  fibres  are  also  traceable  upwards  in  the  substance 
of  the  pelvic  fascia  above  the  level  of  the  obturator.  From  this  exten- 
sive origin  the  fibres  of  the  levator  proceed  downwards  and  inwards 
towards  the  middle  line  of  the  floor  of  the  pelvis.  Its  posterior  fasciculi 
are  inserted  upon  the  side  of  the  lower  end  of  the  coccyx  ;  the  bundles 
immediately  in  front  of  the  coccyx  unite  in  a  median  raphe  with  those 
of  the  opposite  sides  as  far  forward  as  the  margin  of  the  anus  ;  the 
middle  and  larger  portion  of  the  muscle  is  prolonged  upon  the  lower 
part  of  the  rectum,  where  it  is  connected  with  the  fibres  of  the  external 
sphincter,  and  slightly  with  those  of  the  internal ;  and  lastly,  the 
anterior  muscular  bundles  pass  between  the  rectum  and  the  genito- 
urinary passages,  and,  descending  upon  the  side  of  the  prostate,  unite 
beneath  the  neck  of  the  bladder,  the  prostate,  and  the  neighbouring  part 
of  the  urethra,  with  corresponding  fibres  from  the  muscle  of  the  oppo- 
site side,  and  blend  also  with  those  of  the  external  sphincter  and  deei3 
transverse  perineal  muscles. 

The  anterior  portion  of  the  levator  ani,  which  arises  from  the  ramus 
of  the  pubis,  close  to  the  symphysis  and  above  the  pubic  arch,  and  also 
from  the  adjacent  fasciae,  is  sometimes  separated  at  its  origin  by  areolar 
tissue  from  the  rest  of  the  muscle.  From  this  circumstance,  and  from 
its  connection  with  the  prostate  gland,  it  was  described  by  Santorini, 
and  since  by  Albinus  and  SoBrnmerring,  as  a  distinct  muscle,  under  the 
name  of  the  levator  i^rostatm.  Its  fibres  pass  backwards  parallel  with 
the  middle  line. 

Rclatiojif!. — The  upper  or  pelvic  surface  of  the  levator  ani  is  in  contact  with 
the  recto-vesical  fascia,  the  capsule  of  the  prostate,  and  the  lower  end  of  the 
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rectum.  The  under  or  perineal  surface,  invested  by  the  thin  anal  fascia,  is 
covered  by  the  fat  which  occupies  the  ischio-rectal  fossa.  Tlie  posterior  border  is 
continuous  with  the  coccygeus. 


Fig.  229.  —  Left  half  of  the  Male 
Pelvis,  to  show  the  Levator  Ani  and 
Coccygeus  Muscles  (after  Cloquet).  i 

a,  the  promontory  of  the  sacrum  ;  h, 
the  crest  of  the  pubis  ;  c,  the  last  bone  of 
the  coccyx  ;  d,  the  spine  of  the  ischium  ; 
€,  the  symphysis  pubis  ;  /,  a  small  portion 
of  the  anal  i^art  of  the  rectum  ;  g,  half 
the  prostate  gland  ;  7> ,  half  the  buib  and 
a  portion  of  the  penis  ;  1,  tipper  part 
of  the  obturator  intern. is  muscle  exposed 
by  removing  from  within  it  the  pelvic 
fascia  ;  2,  coccygeus  muscle,  and  above  it 
and  between  it  and  d,  the  sacro-sciatic 
ligaments  ;  3,  inner  surface  of  the  levator 
ani  ;  the  white  line  extending  between  d 
and  e,  shows  the  place  of  its  origin  from 
the  fascia  of  the  pelvis  ;  below  is  shown 
the  descent  of  the  fibres  to  the  anus,  and 
to  the  portions  of  the  perineeum  before  and 
behind  it. 


Fig.  229. 


The  coccygeus  or  levator  coccygei  muscle  is  composed  of  flesh}? 
and  tendinous  fibres,  forming  a  thin,  flat,  and  triangular  sheet,  which 
arises  by  its  apex  from  the  spine  of  the  ischium  and  the  lesser  sciatic 
ligament,  and  is  attached  along  its  base  to  the  border  of  the  coccyx  and 
the  lower  part  of  the  sacrum.  The  fibres  of  this  muscle  diverge  as  they 
approach  the  middle  line,  while  those  of  the  levator  ani  rather  converge 
as  they  descend. 

delations. — The  internal  or  pelvic  surface  of  this  muscle  assists  in  supporting 
the  rectum  :  its  external  or  under  surface  rests  on  the  front  of  the  sacro-sciatic 
ligaments,  and  on  the  gluteus  maximus  muscle. 

The  levatores  ani  and  coccygei  muscles  together  have  been  named  somewhat 
appropriately  by  Meyer,  the  pelvic  diaphragm. 

Varieties. — The  coccygeus  is  sometimes  inserted  into  the  side  of  the  sacrum 
instead  of  the  coccyx.  A  few  muscular  fibres  have  been  found  extending  from 
the  lower  part  of  the  sacrum  to  the  coccyx,  both  in  front  and  behind.  The 
anterior  slip  is  decribed  by  Von  Behr  and  others  as  curvator,  and  the  posterior  as 
extensor  coccygis.    (See  Macalister,  Muse.  Anomalies,  p.  66.) 

I.  GENiTO-URmARY  MuscLES.— Covered  by  the  special  fascia  of  the 
perin£i3um  are  three  muscles,  placed  superficially— the  superficial  trans- 
verse, the  ischio-cavernosus,  and  the  bulbo-cavernosus  ;  while,  situated 
more  deeply  between  the  superficial  and  deep  layers  of  the  subpubic 
fascia^  are  the  deep  transverse  muscle  and  the  constrictor  of  the  urethra, 
sometimes  described  as  one  muscle  under  the  name  of  compressor  of 
the  urethra. 

The  transversns  perin^i  muscle  arises  from  the  inner  surface  of 
the  pubic  arch,  near  the  ischial  tuberosity,  and  is  directed  obliquely 
forwards  and  inwards  to  unite  with  the  muscle  of  the  opposite  side,  as 
well  as  with  the  sphincter  ani  and  bulbo-cavernosus  at  the  central  point 
of  the  perino3um.  It  lies  immediately  in  front  of  the  line  where  the 
perineal  dips  back  to  join  the  subpubic  fascia. 
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Varieties. — It  is  sometimes  absent,  and  at  otlier  times  one  or  more  small 
muscular  slips  are  found  lying  on  tlie  same  plane  with  it,  in  front  or  behind. 

The  iscMo-cavernosTis,  or  erector  penis  muscle,  embracing  the  eras 
penis,  arises  from  the  inner  part  of  the  tuber  ischii,  behind  the  ex- 
tremity of  the  crus  penis,  and  from  the  pubic  arch  along  the  inner  and 
outer  sides  of  the  crus.  From  this  origin  the  fleshy  fibres  are  directed 
forwards  to  a  tendinous  expansion  which  is  spread  over  the  lower  surface 
of  the  crus  penis,  and  is  inserted  into  the  under  and  outer  surfaces  of 
that  body  towards  the  fore  part. 

Varieties. — Houston  has  described  (Dublin  Hosp.,  Reports,  vol.  v.),  under  the 
name  of  comiyressores  vence  dorsalis  2)enis,  two  slips  of  muscle,  separated  from  the 
erectores  penis  on  each  side  by  an  interval,  though  apparently  belonging  to  them. 
They  are  said  to  arise  from  the  pubic  arch,  above  the  origin  of  the  erector 
muscles  and  the  crura  of  the  penis,  and,  passing  upwards  and  forwards,  are 
inserted  above  the  dorsal  vein,  by  joining  each  other  in  the  middle  line.  These 
muscles,  which  are  well  developed  in  the  dog  and  several  other  animals,  are  by 
no  means  constant  in  the  human  subject. 

The  bulbo-cavernosTis  or  ejaculator  urinas,  may  be  considered  as 
a  single  muscle,  consisting  of  two  symmetrical  parts. 

The  fleshy  fibres  of  the  muscle  take,  origin  behind  from  the  central 
tendon  of  the  perinseum,  and  from  a  median  tendinous  raphe  interposed 
between  the  two  halves  of  the  muscle.  The  larger  number  of  the  fibres 
are  directed  round  the  bulb  and  the  adjoining  part  of  the  corpus 
spongiosum  urethr^e,  and  join  above  that  body  with  those  from  the 
opposite  side  by  a  strong  aponeurosis.  At  the  fore  part,  a  portion  of 
the  muscle  passes  over  the  sides  of  the  corpus  cavernosum,  and  is 
attached  to  that  body  in  front  of  the  erector  penis  :  from  its  insertion 
a  tendinous  offset  is  said  to  be  prolonged  over  the  dorsal  vessels  of  the 
penis  (Kobelt).  The  posterior  fibres,  shorter  than  the  anterior,  are 
inserted  into  the  front  of  the  triangular  ligament. 

The  fibres  which  invest  the  most  prominent  part  of  the  bulb  are  more  or  less 
distinct  from  those  contiguous  to  them,  and  have  been  described  by  Kobelt  as 
forming  a  separate  muscle,  to  which  he  has  given  the  name  compressor  heinis- 
plicsrium  hulhi.  The  fibres  of  this  muscular  slip  are  connected  by  a  small  tendon, 
above  the  urethra,  with  the  corresponding  pai-t  of  the  opposite  side. 

The  deep  transversus  perinssi  muscle  is  a  thin  rather  inconstant 
fasciculus  which,  arising  from  the  margin  of  the  pubic  arch,  is  directed 
inwards  and  meets  with  its  fellow  of  the  opposite  side  behind  the  bulb,  at 
the  central  point  of  the  perin^eum.    Its  fibres  conceal  Oow^er's  gland. 

The  constrictor  nrethrge  muscle  consists  of  a  number  of  transverse 
fibres  extending  across  the  arch  of  the  pubis,  some  of  them  above  and 
others  below  the  membranous  portion  of  the  urethra,  and  closely 
embraciDg  it.  In  some  bodies  a  tendinous  raphe,  placed  over  the 
middle  of  the  urinary  canal,  separates  each  stratum  into  lateral  halves. 

Belations. — This  muscle  rests  in  contact  with  the  deep  layer  of  the  triangular 
ligament,  which  separates  it  from  the  anterior  fibres  of  the  levator  ani. 

Circular  £"bres  of  Santorini  (stratum  internum  circulare,  Miiller). — 
Beneath  the  transverse  muscle  just  described  is  a  series  of  circular  in- 
voluntary muscular  fibres^,  entirely  surrounding  the  membranous  part 
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of  the  urethra  :  these  are  continuous  behind  with  the  circular  fibres  of 
the  prostate,  and  are  referred  to  in  the  description  of  that  body.  (See 
Structure  of  the  Prostate.) 

Fig.  230.  —Posterior  View  of  the  Pcbes 

WITH    PART    OF     THE     BlADDER  AND 

Urethra  attached  (from  Santorini).  i 

],  body  ;  2,  rami  of  the  pubes  ;  3, 
obturator  internus  muscle  ;  5,  portion  of 
the  fundus  and  neck  of  the  bladder  laid 
open  ;  6,  the  prostate  gland  ;  7,  trans- 
verse fibres  of  the  compressor  urethrte 
muscle,  passing  above  the  urethra ;  S, 
similar  fibres  passing  beneath  that  canal. 

Varieties. — A  2^^'^J0-?{rethral  muscle 
was  describedby  James  Wilson  (Medico- 
Chirurgical  Trans..  London,  vol.  i.  p. 
176),  and  is  sometimes  referred  to  as 
Wilson's  muscle,  but  has  not  been  re- 
cognised as  a  separate  mtiscle  by  suc- 
ceeding anatomists.  An  unstriped 
pudo-Tcsical  band  has  been  described, 
descending  from  the  back  of  the 
symphysis  to  the  neck  of  the  bladder 
(Luschka). 

Nerves. — The  muscles  of  the  urethra  and  penis  are  supplied  by  the  inferior 
ha3morrhoidal  branch  of  the  pudic  nerve  ;  the  levator  and  sphincter  ani  by  the 
inferior  hsemorrhoidal  and  by  the  fourth  and  fifth  sacral  and  by  the  coccygeal 
nerves  ;  and  the  coccygeus  muscle  by  the  three  last-named  nerves. 

Actions. — The  S2)Mncters  of  the  anus  cause  by  their  contraction  occlusion  of 
that  aperture.  The  contraction  of  the  external  is  usually  maintained  involun- 
tarily, though  it  may  be  rendered  firmer  by  an  act  of  the  will ;  that  of  the 
internal  is  wholly  involuntary. 

The  levator  ani  and  coceygenft  elevate  the  lower  part  of  the  rectum  and  invert 
its  anal  border,  after  the  protrusion  and  eversion  which  accompany  defecation. 

The  transrersi  acting  together  draw  backwards  and  fix  the  central  point  of  the 
perineum,  thus  assisting  to  give  a  base  of  support  to  the  ejaculator  muscle. 

The  erector  i)enis  serves  to  compress  the  cms  penis  and  thus  assist  in  producing 
or  at  least  in  maintaining  the  erection  of  the  penis. 

The  ejaculator  uriiuc  compresses  the  bulb  and  the  adjoining  part  of  the  corpus 
spongiosum  of  the  urethra,  so  as  to  eject  forcibly  any  fluid  lodged  in  the  canal. 
It  comes  into  action  near  the  end  of  the  process  of  micturition,  when  its  con- 
traction is  mainly  a  voluntary  act,  and  in  the  emission  of  the  semen  when  it  is 
involuntary. 

The  constrictor  urethroi  and  the  circular  involuntary  muscles  diminish  the 
calibre  of  the  urethra  and  expel  its  contents  ;  their  fibres  contract  near  the  end 
of  micturition,  so  as  to  assist  the  ejaculator  in  clearing  the  canal. 

B. — In  the  FEMALE.  —  In  the  female  the  anterior  fibres  of  the 
levator  ani  embrace  the  vagina  as  they  do  the  prostate  in  the  male. 

The  transversus  perin^i  and  the  spliincter  ani  are  arranged 
nearly  in  the  same  manner  as  in  the  male. 

The  erector  clitoridis  differs  from  the  erector  penis  of  the  male  by 
its  smaller  size  alone. 

The  sphincter  vaginae  is  attached  behind  to  the  central  point  of 
the  perina3um,  in  common  with  the  sphincter  ani  and  transversus  perinsei 
muscles  ;  its  fibres  open  out  to  surround  the  vaginal  orifice  and  vesti- 
bule, closely  embracing  on  the  outer  side  the  two  bulbs  of  the  vesti- 
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bule ;  again  approaching  each  other  in  front,  they  become  narrow,  and 

Fig.  231. — Muscles  op  the  Perineum  in 
THE  Fbiviale.    (A.  T.)  I 

a,  clitoris  ;  b,  cms  clitoridis  ;  c,  is  placed 
in  the  vestibule  above  the  orifice  of  the 
urethra  ;  d,  vagina  ;  x ,  anus  ;  e,  coccyx  ; 
1,  external  sphincter  ani  muscle ;  2, 
sphincter  vaginje  ;  2',  a  few  of  its  fibres 
prolonged  to  the  clitoris  ;  3,  levator  ani  ; 
4,  on  the  left  ischial  tuberosity,  jDoints  to 
tlie  transversus  perinagi  (the  inner  fibres  of 
this  muscle  are  represented  too  far  forwards 
in  the  figure)  ;  5,  6,  iscbio-cavei-nosus  ;  7, 
gracilis ;  8,  adductor  magnus  and  semi- 
tendinosus,  &c.  ;  9,  gluteus  maximus. 

are  inserted  upon  the  corpora  caver- 
nosa of  the  clitoris,  a  fasciculus 
crossing  over  these  and  including 
the  vena  dorsal  is.  The  two  halves 
of  this  elliptical  muscle  appear  to 
correspond  strictly  to  those  of  the  bulbo-cavernosus  muscle  in  the  male. 

A  deep  transverse  muscle,  corresponding  to  part  of  the  constrictor 
urethra)  of  the  male,  has  been  described  as  resting  on  the  pubic  surface 
of  the  female  urethra. 

THE    MORPHOLOaY   OP    THE   FASCIiE   AND   MUSCLES   OF  THE 
TRUNK  AND  HEAD. 

Pasciae. — There  is  a  general  correspondence  in  the  relation  of  the  deep  fascia 
to  the  skeleton  and  masses  of  the  trunk  muscles  throughout  vertebrate  animals. 
In  its  simplest  and  lowest  form  the  general  investing  fascia  is  prolonged  from 
the  surface  towards  the  skeleton  in  four  places,  viz.,  two  median,  which,  have 
heen  called  respectively  the  neural  and  hccmal  septa,  and  two  lateral,  one  on 
each  side,  running  towards  the  transverse  processes  of  the  vertebrge.  The  layers 
of  the  ha3mal  septum  are  in  close  contact  in  the  caudal  region,  but  they  are 
separated  and  somewhat  complicated  in  the  rest  of  the  trunk  by  the  interpo- 
sition of  the  visceral  cavity  between  them. 

In  man  and  the  higher  animals  the  dorsal  part  of  the  general  investing  fascia 
is  represented  by  the  tendinous  attachments  of  the  trapezius,  latissimus  dorsi, 
and  serrati  postici  muscles,  and  by  the  vertebral  aponeurosis  and  deep  temporal 
fascia,  while  the  deep  fascia  of  the  side  and  front  of  the  trunk,  neck,  and 
head  and  the  aponeurotic  sheath  of  the  limbs  correspond  with  its  ventral  portion. 
The  neural  septum  remains  as  the  median  fascial  interval  of  the  dorsal  spinal 
muscles,  ligamentum  nuchse,  &o.  The  heemal  septum  partly  constitutes  the  linea 
alba,  and  is  elsewhere  separated  into  two  as  an  investment  of  the  visceral  cavity, 
forming  the  transversalis,  iliac,  and  pelvic  fascias.  The  lateral  septum,  which  is 
strongly  developed  in  fishes  and  amphibia,  is  only  seen  at  all  clearly  in  the 
middle  layer  of  the  lumbar  aponeurosis  of  man  and  the  higher  animals,  being 
in  them  situated  much  nearer  the  dorsal  than  the  ventral  aspect  of  the  body. 
This  difference  of  position  is  coincident  with  the  greater  development  of  the 
ventro-lateral  muscles  and  the  limbs  in  the  higher  than  in  the  lower  vertebrates. 

Muscles. — The  dorso-lateral  muscle  consists  of  fibres  which  more  than  any 
others  retain  their  original  segmented  character  and  longitudinal  direction.  It 
is  represented  in  man  by  the  mass  of  muscles,  the  chief  of  which  is  the  erector 
spince,  which  lies  in  the  vertebral  groove  of  the  back,  and  which,  arising  from  the 
lower  vertebrse,  splits  up  as  it  passes  forwards  to  be  inserted  into  other  vertebrse, 
the  ribs  and  the  skull.  It  may  be  divided  into  three  sets  of  m^uscles,  characterized 
the  different  direction  of  tlieir  fibres.    The  iirst  set  consist  of  those  which  run 
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for  the  most  part  in  a  longitudinal  direction,  as  from  spine  to  spine,  in  spinalis 
and  interspinales  ;  from  transverse  process  to  transverse  process  in  long-issimus 
dorsi  and  intertransversales  ;  or  from  rib  to  rib  in  ilio-costalis.  The  second  set 
consist  of  muscular  fibres  directed  more  or  less  obliquely  upwards  and  outwards 
from  spines  to  transverse  processes,  as  in  splenius  capitis  and  colli,  rectus  posticus 
major  and  obliquus  inferior.  The  tJiircl  set  are  also  oblique,  but  they  are  directed 
upwards  and  inwards  from  transverse  processes  to  spine,  as  in  complexus,  semi- 
spinalis,  multifidus,  and  obliquus  superior  ;  and  from  transverse  processes  to 
laminse,  as  in  rotatores  costarum. 

In  the  posterior  part  of  the  trunk  in  tailed  animals  this  dorsal  series  of  muscles 
is  continued  backwards  without  interruption  as  the  superior  caudal  muscles,  and 
in  man  an  occasional  muscle  is  sometimes  found  developed  as  an  extensor  coc» 
cygis  ;  but  as  a  general  rule  owing  to  the  very  slight  development  of  the  caudal 
vertebrse,  and  the  large  size  of  the  pelvic  girdle,  the  dorso-lateral  muscles  do 
not  in  man  extend  beyond  the  upper  part  of  the  sacrum. 

Anteriorly  this  muscle  is  prolonged  to  the  side  of  the  head,  where  it  forms 
'the  group  of  temporal,  pterygoids,  masseter,  and  probably  the  orbital  muscles. 
The  connection  between  these  muscles  and  the  dorsal  muscles  is  well  seeai  in  the 
Tailed-Batrachians,  where  the  fibres  of  the  dorsal  muscle  are  directly  continuous 
with  those  of  the  temporal.  In  man  this  continuity  is  interrupted  by  the  ossifi- 
cation of  the  temporal  ridge  and  root  of  the  zygoma. 

The  vcntro-latcral  muscle,  while  equally  simple  in  the  lowest  vertebrates  with 
the  dorso-lateral,  presents  in  the  higher  animals  m.uch  greater  complexity  both  of 
form  and  attachments.  As  regards  its  general  relation  to  the  vertebral  axis  of 
the  body  it  may  be  divided  into  two  portions,  which  are  usually  quite  distinct 
from  each  other. 

The  first  or  deeper  portion  is  that  to  which  the  name  of  liypaxlal  may  most 
properly  be  applied.  It  consists  of  fibres  which  lie  for  the  most  part  immediately 
under  the  bodies  of  the  vertebrse  and  attached  to  them.  They  may  also 
spread  round  the  internal  surface  of  the  walls  of  the  visceral  cavity  of  the 
body,  and  may  even,  as  in  the  diaphragm  and  levator  ani,  spread  across  that 
cavity,  forming  one  or  more  muscular  partitions.  Posteriorly  this  set  of  muscles 
is  prolonged  on  the  under  surface  of  the  tail,  as  the  most  deeply  situated  layer, 
corresponding  to  an  occasional  muscle  in  man,  the  curvator  coccygis.  In  man, 
also,  two  prolongations  are  sent  outwards  on  the  hind  limb,  one  on  its  preaxial 
border,  the  psoas,  the  other  on  its  postaxial,  the  pyriformis.  Passing  forwards,  we 
find  belonging  to  the  same  group,  the  subvertebral  muscles,  represented  in  man  by 
the  subcostals,  but  which  in  birds,  serpents,  &c.,  are  very  largely  developed  as 
the  retrahentes  costarum  and  the  levatores  costarum  interni  ;  also  the  various 
diaphragms,  including  the  post-cardiac  or  midriff,  and  the  pelvic  or  levator  ani. 
In  this  list,  also,  should  be  placed  the  triangularis  sterni,  or,  as  it  is  called  by 
some,  the  subcostalis  anterior. 

In  front  of  the  thorax  these  hypaxial  muscles  are  prolonged  in  two  sub-divi- 
sions, of  which  the  upper  forms  the  recti  antici  and  longus  colli,  and  the  lower 
includes  the  muscles  which  connect  together  the  various  parts  of  the  hyo- 
branchial  arches  and  jaws,  and  invest  the  buccal  and  pharjTigeal  cavities  ;  the 
chief  of  these  being  the  hyoid  and  styloid  muscles,  the  digastric,  or  at  least  its 
posterior  belly,  the  lingual  muscles,  the  buccinator  and  palatal  muscles,  and  the 
constrictors  of  the  pharynx. 

The  second  or  more  superficial  portion  of  the  ventro-lateral  muscle  may  be  dis- 
tinguished as  paraxial  (Mivart).  It  arises  in  connection  with  the  transverse 
processes  of  the  vertebree,  from  their  lower  surfaces  and  tips  and  from  the  lateral 
septa  and  general  fascial  investment.  It  thus  at  its  place  of  attachment  to  the 
vertebral  axis  separates  the  epaxial  from  the  hypaxial  sets  of  muscles.  It  is 
further  distinguished  by  the  disposition  which  certain  of  its  sclerotomes  show  to 
ossification  in  the  ribs  and  the  limb-girdles.  These  paraxial  muscular  bundles 
form  the  superficial  layer  of  muscles  on  the  ventral  surface  of  the  tails  of  fishes, 
fee,  and  almost  the  entire  thickness  of  the  muscular  layer  which  bounds  the 
visceral  cavity  of  all  vertebrates.  Their  connection  with  the  alimentary  canal  is 
limited  to  its  extremities  where  they  form  the  external  sphincters. 
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According  to  the  direction  of  its  fibres  the  trunk  portion  of  this  muscular  mass 
may  be  divided  into  two  g-roups  of  muscles,  a  ventral  with  longitudinally  directed 
fibres  and  a  lateral  with  more  or  less  obliquely  directed  fibres. 

The  central  group  is  represented  in  man  by  the  rectus  abdominis,  rectus 
thoracis  (an  occasional  muscle),  and  the  stemo-mastoid,  and  repeats  more  closely 
the  simple  segmented  condition  of  the  dorsal  muscle  than  is  the  case  with  the 
lateral  fibres.  In  fishes  the  oblique  fibres  are  almost  entirely  wanting,  and  in 
the  lower  vertebrates  generally  they  are  less  developed  than  the  longitudinal. 
On  the  other  hand  in  the  higher  forms,  as  in  man,  the  oblique  fibres  are  the 
more  important,  the  longitudinal  fibres  being  in  certain  places  (thorax) 
absent  altogether,  or  only  occasionally  present  as  rectus  thoracis.  Again,  the 
connection  of  the  rectus  thoracis  with  the  stemo-mastoid  is  but  rarely  seen  in 
man.  In  some  animals,  as  Lepidosiren,  the  oblique  fibres  are  directly  continuous 
with  the  longitudinal,  but  in  man  greater  differentiation  exists,  for  the  lateral 
muscles  are  merely  prolonged  forwards  as  strong  aponeuroses  which  form  a 
fibrous  sheath  for  the  rectus  on  each  side  of  the  middle  line.  In  man  these 
longitudinal  fibres  have  little  or  no  connection  with  the  muscles  of  the  limbs,  but 
in  Urodelans  they  are  continued  outwards  upon  the  ventral  aspect  of  each  limb 
as  part  of  the  pectoralis  major  and  gracilis. 

Longitudinal  fibres  are  also  found  in  the  pyramidalis,  a  small  rudimentary 
muscle  in  man,  but  which  in  marsupials  and  monotremes  is  extremely  large  ; 
they  are  also  found,  but  rarely,  in  man  between  the  lateral  oblique  muscles 
forming  a  lateral  rectus,  which  consists  of  a  few  fibres  running  between  the  lower 
ribs  and  the  ilium.  Posteriorly  again  the  longitudinal  direction  is  maintained 
by  certain  fibres  of  the  quadratus  lumborum. 

The  lateral  group  of  trunk  muscles,  distinguished  by  the  oblique  direction  of 
their  fibres,  is  divisible  usually  into  three  or  it  may  be  into  four  layers.  In  the 
lowest  vertebrates  this  stratification  does  not  occur,  but  in  the  higher  animals  it 
is  coincident  with  the  differentiation  of  separate  muscles.  Of  these  layers  three 
are  very  constant  in  their  relations  and  extent,  but  the  fourth,  which  is  the 
most  superficial,  though  very  constantly  found,  is  on  the  whole  only  a  partial 
layer.  In  man  these  layers  are  represented,  the  first  three  by  the  abdominal 
muscles,  the  external  and  internal  oblique  and  transversalis  respectively,  and  the 
fourth  by  the  platysma  myoides,  the  facial,  auricular  and  epicranial  muscles. 

The  transverse  or  deepest  of  these  layers  is  represented  by  the  transversalis 
muscle,  and  according  to  Humphry  and  others  by  the  triangularis  stemi  and  the 
subcostals,  which,  however,  have  already  been  described  as  belonging  more  pro- 
perly to  the  hypaxial  set  of  muscles. 

The  internal  oblique  is  in  series  with  the  internal  intercostals,  levatores  costa- 
rum,  anterior  cervical  and  lateral  lumbar  intertransversales,  and  scaleni  muscles. 
It  is  also  in  most  direct  connection  with  the  quadratus  lumborum.  Posteriorly 
this  layer  furnishes  the  ischio-caudal  (occasionally  found  in  man),  the  erector 
penis,  compressor  urethra,  and  transversus  perin^i.  Laterally  it  gives  the  costo- 
scapular  muscles,  serratus  magnus  and  levator  scapulse,  and  the  costo-coracoid, 
or  subclavius,  to  the  shoulder  girdle. 

The  external  oblique  layer  is  prolonged  upwards  upon  the  side  of  the  chest,  and 
outwards  upon  the  fore  limb  as  pectorales  major  and  minor,  latissimus  dorsi,  and 
between  the  limb  and  the  head,  as  cleido -mastoid  and  trapezius. 

The  fourth  layer,  corresponding  to  the  panniculus  camosus  of  animals,  seems 
to  be  mainly  developed  from  the  cutaneous  surface  of  the  last  or  external  oblique 
layer  ;  it  is  also  developed  in  close  connection  with  the  skin,  and  fascial  invest- 
ment. In  man  this  layer  extends  only  upon  the  surface  of  the  head  and  neck, 
and  very  slightly  over  the  shoulder.  It  forms  the  subcutaneus  colli  or  platysma 
myoides,  and  those  slight  continuations  downwards  which  are  found  upon  the 
surface  of  the  pectoral  and  deltoid  muscles.  On  the  surface  of  the  head  this 
forms  the  epicranial  muscles,  with  the  intervening  aponeurosis,  the  auricular 
and  the  facial  muscles,  except  the  orbicularis  palpebrarum.  All  these  muscles 
are  attached  to  bone  usually  by  one  end  only,  the  other  being  attached  to  the 
skin  or  to  the  cartilage  of  some  moveable  structm-e,  but  in  some  cases  they  may 
reach  to  the  deeper  structures  by  both  ends.    Portions  of  this  layer  in  animals 
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may  blend  with  or  even  take  the  place  of  parts  of  the  subjacent  muscles,  or  they 
::iiay  be  enormously  developed  as  compared  with  the  other  layers,  or  lastly,  the 
whole  layer  may  be  aborted.  (See  the  works  of  Humphry  and  Mivart,  as  quoted 
at  p.  185.) 

THE    SURGICAL    Al^ATOMY    OF  HESI^I.^. 

In  connection  with  the  description  of  the  fascise  and  muscles  forming 
the  walls  of  the  abdomen,  it  is  desirable  to  introduce  a  short  account 
of  the  anatomical  relations  of  the  various  kinds  of  abdominal  hernige. 
These  hernial  protrusions  are  chiefly  of  three  kinds,  inguinal,  femoral, 
and  umbilical  The  last-named,  however,  which  occurs  at  the  umbilicus, 
inasmuch  as  it  presents  relations  by  no  means  intricate,  need  not  be 
more  than  mentioned  in  an  anatomical  work.  An  inguinal  hernia 
following  the  course  of  the  spermatic  cord  from  the  cavity  of  the  abdo- 
men, and  a  femoral  hernia  coming  through  the  crural  canal  at  the  inner 
side  of  the  femoral  vessels,  have  important  anatomical  relations  which 
must  be  studied  with  the  greatest  attention. 

INGUINAL  HERNIA. 

The  ingnisial  canal,  through  which  the  spermatic  cord  passes  from 
the  cavity  of  the  abdomen  to  the  testis,  and  through  which  an  inguinal 
hernia  also  passes,  begins  at  the  internal  abdominal  ring,  and  ends  at 
the  external  one.  It  is  oblique  in  its  direction,  being  parallel  with  and 
immediately  above  the  inner  half  of  Poupart's  ligament ;  and  it  measures 
two  inches  in  length.  The  external  ring  is  immediately  over  the  crest 
of  the  pubis,  and  the  internal  is  opposite  the  middle  of  Poupart's  liga- 
ment. In  front  the  canal  is  bounded  by  the  aponeurosis  of  the  external 
oblique  muscle  in  its  whole  length,  and  at  the  outer  end  by  the  fleshy 
part  of  the  internal  oblique  also  ;  behind  it,  is  the  fascia  trans versalis, 

Fig.  232. — The  Aponeurosis  op  the 
External  Oblique  Muscle  and 
THE  Fascia  Lata. 

1,  the  internal  pillar  of  the  ab- 
dominal ring  ;  2,  the  external  pillar 
of  the  same  (Poupart's  ligament)  ;  3, 
transverse  fibres  of  the  aponeurosis  ; 
4,  i)ubic  part  of  the  fascia  lata  ;  5,  the 
spermatic  cord  ;  6,  the  long  saphenous 
vein  ;  7,  outer  part  of  the  fascia 
lata. 

together  with,  towards  the 
inner  end,  the  conjoined  ten- 
don of  the  two  deeper  abdomi- 
nal muscles.  Above,  the  canal 
is  bounded  by  the  arching 
lower  borders  of  the  internal 
oblique  and  transversalis  mus- 
cles, while  below,  it  is  sup- 
ported by  the  broad  surface 
of  Poupart's  ligament,  which 
separates  it  from  the  sheath 
of  the  large  blood-vessels  de- 
scending to  the  thigh,  and  from  the  femoral  canal  at  the  inner  side  of 
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those  vessels.  The  deep  epigastric  artery  is  close  to  the  inner  border 
of  the  internal  ring,  and  the  femoral  vessels  are  beneath  it,  and  rather 
to  its  inner  side. 

Fig.  233. 


/ 


Fig.  233. — Deeper  Dissection  of  tee  Abdominal  Wall  in  the  Groin-, 
The  aponeurosis  of  the  external  oblique  muscle  having  been  divided  and  turned  down, 
the  internal  oblique  is  brought  into  view  with  the  spermatic  cord  escaping  beneath  its 
lower  edge  ;  1,  aponeurosis  of  the  external  oblique  ;  1',  lower  part  of  the  same  turned 
down  ;  2,  internal  oblique  muscle  ;  3,  spermatic  cord  ;  4,  saphenous  vein. 

The  spermatic  cord,  which  occupies  the  inguinal  canal,  is  composed 
of  the  arteries,  veins,  lymphatics,  nerves,  and  excretory  duct  (vas 
deferens)  of  the  testis,  together  with  a  quantity  of  loose  areolar  tissue 
mixed  up  with  those  parts. 

The  coverings  given  from  the  constituent  parts  of  the  abdominal 
wall  to  the  spermatic  cord,  besides  the  integuments,  are,  from  the 
external  ring  a  prolongation  of  the  intercolumnar  or  spermatic  fascia  ; 
the  cremasteric  muscle  and  fascia  from  the  lower  border  of  the  interna] 
oblique  muscle,  and  a  thin,  funnel-shaped  prolongation  of  the  trans- 
versalis  fascia  from  the  edge  of  the  inner  ring  (infundibuliform  fascia). 
Lastly,  on  the  inside  of  the  abdominal  walls  is  the  peritoneum,  and  a  thin 
layer  of  areolar  tissue  lying  between  the  peritoneum  and  fascia  transver- 
salis,  and  usually  containing  a  small  quantity  of  sub-peritoneal  fat. 

Yaeieties  of  inguinal  hernia. — Two  principal  forms  of  inguinal 
hernia  are  described  which  are  distinguished  according  to  the  part  of 
the  canal  in  which  they  first  enter,  as  well  as  by  the  position  which 
they  bear  with  respect  to  the  epigastric  artery.  Thus,  when  the  hernia 
takes  the  course  of  the  inguinal  canal  from  its  commencement,  it  is 
named  Mique,  because  of  the  direction  of  the  canal,  or  external,  from 
the  position  which  its  neck  bears  with  respect  to  the  epigastric  artery. 
On  the  other  hand,  when  the  protruded  part,  without  following  the 


Fig.  234. — The  Inguinal  Canal  and  Femoral  Sheath  fully  exposed. 

Tlie  lower  part  of  the  external  oblique  has  been  removed  (with  the  exception  of 
Ponpart's  ligament),  a  x>ortion  of  the  internal  oblique  raised,  and  the  transversalis 
muscle  and  fascia  brought  into  view.  The  femoral  artery  and  vein  are  seen  to  a  small 
extent,  the  fascia  lata  having  been  turned  aside  and  the  sheath  of  blood-vessels  laid 
open.  1,  external  oblique  muscle  ;  2,  internal  oblique  ;  2',  part  of  same  turned  up  j 
3,  transversalis  muscle.  Upon  the  last-named  muscle  is  seen  a  branch  of  the  circumflex 
iliac  artery,  with  its  companion  veins  ;  4,  transversalis  fascia  ;  5,  spermatic  cord  cojered 
with  the  infundibuliform  fascia.  6,  ujjper  angle  of  the  iliac  part  of  fascia  lata  ;  7,  the 
sheath  of  the  femoral  vessels  ;  8,  femoral  artery  ;  9,  femoral  vein  ;  10,  saphenous  vein  ; 
11,  a  vein  joining  it. 

length  of  the  canal,  passes  at  once  through  its  posterior  wall  at  a  point 
opposite  the  external  abdominal  ring,  the  hernia  is  named,  Irom  its 
course,  direct,  or,  from  its  relation  to  the  epigastric  artery,  iiiternal. 

Oblique  inguinal  hernia. — In  the  common  form  of  this  hernia  the 
protruded  viscus  carries  before  it  a  covering  of  peritoneum  (the  sac  of 
the  hernia),  derived  from  the  outer  fossa  of  that  serous  membrane  ; 
and,  in  passing  along  the  inguinal  canal  to  the  scrotum,  it  is  succes- 
sively clothed  with  the  coverings  given  to  the  spermatic  cord  from  the 
abdominal  parietes.  The  hernia  and  its  sac  lie  directly  in  front  of  the 
vessels  of  the  spermatic  cord,  and  do  not  extend  below  the  testis,  even 
when  the  disease  is  of  long  standing. 

When  the  hernia  does  not  extend  beyond  the  inguinal  canal,  it  is  distinguished 
by  the  name  luhonocele  :  and  when  it  reaches  the  scrotum,  it  is  commonly  named 
from  that  circumstance  scrotal  hernia. 

There  are  two  other  varieties  of  oblique  inguinal  hernia,  in  which  the 
peculiarity  depends  on  the  condition  of  the  process  of  peritoneum  that  accom- 
panies the  testis  when  this  organ  is  moved  from  the  abdomen.  In  ordinary 
circumstances  the  part  of  the  peritoneum  connected  immediately  with  the 
testis,  becomes  separated  after  birth  from  the  general  ca\dty  of  that  serous 
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membrane  by  the  obliteration  of  the  intervening  canal ;  and  the  hernial  pro- 
trusion occurring-  after  such  obliteration  has  been  completed,  carries  with  it  a 
distinct  serous  investment — the  sac.  But  if  this  process  of  obliteration  should 
not  take  place,  and  if  a  hernia  should  be  formed,  the  protruded  part  is  then 
received  into  the  cavity  of  the  tunica  vaginalis  testis,  which  serves  in  the  place 
of  its  sac.  In  this  case  the  hernia  is  named  congenital  (hernia  tunicai  vaginalis, 
— Cooper).  It  is  thus  designated,  because  the  condition  necessary  for  its  for- 
mation only  exists  normally  about  the  time  of  birth  ;  but  the  same  kind  of 

A        Fig.  235.  B  Fig.  235.— Diagram  of  a  part  op  the 

Peritoneum  akd  the  Tunica  Vagina- 
lis Testis. 

In  the  first,  A,  the  serous  investment  of 
the  testis  is  seen  to  be  continuous  with 
the  peritoneum  ;  -while  in  the  second,  b, 
the  two  membranes  are  shown  distinct  from 
each  other.  1,  the  peritoneal  cavity  ;  2, 
the  testis. 

hernia  is  occasionally  found  to  be 
first  formed  in  the  adult,  obviously  in 
consequence  of  the  tunica  vaginalis  re- 
maining unclosed,  and  still  continuous 
with  the  peritoneum.  The  congenital  hernia,  should  it  reach  the  scrotum^ 
passes  below  the  testis  ;  and,  this  organ  being  embedded  in  the  protruded 
viscus,  a  careful  examination  is  necessary  in  order  to  detect  its  position.  This 
peculiarity  serves  to  distinguish  the  congenital  from  the  ordinary  form  of  the 
disease. 

To  the  second  variety  of  inguinal  hernia,  in  which  the  distinguishing  character 
depends  on  the  state  of  the  tunica  vaginalis  testis,  the  name  infantile  has  been 
applied  (Hey).  The  hernia  in  this  case  is  covered  with  a  distinct  sac,  which  is 
again  invested  by  the  upper  end  of  the  tunica  vaginalis.  The  relative  position 
of  the  two  serous  membranes  (the  hernial  sac  and  the  tunica  vaginalis)  may  be 
accounted  for  by  supposing  the  hernia  to  descend  when  the  process  of  the  perito- 
neum, which  accompanies  the  testis  from  the  abdomen,  has  been  merely  closed 
at  the  upper  end,  but  not  obliterated  for  any  length.  Hence  during  an  operation 
in  such  a  case,  the  hernial  sac  is  met  with  only  after  another  serous  bag  (the 
tunica  vaginalis  testis)  has  been  divided.  The  peculiarity  here  described  has 
been  repeatedly  found  present  in  the  recently  formed  hernise  of  grown  persons. 
The  term  infantile,  therefore,  like  congenital,  has  reference  to  the  condition 
of  certain  parts,  rather  than  to  the  period  of  life  at  which  the  disease  is  first 
formed. 

In  the  female,  oblique  inguinal  hernia  follows  the  course  of  the  round 
ligament  of  the  uterus  along  the  inguinal  canal,  in  the  same  manner  as 
in  the  male  it  follows  the  spermatic  cord.  After  escaping  from  the 
external  abdominal  ring,  the  hernia  lodges  in  the  labium  pudendi. 
The  coverings  are  the  same  as  those  in  the  male  body,  with  the 
exception  of  the  cremaster,  which  does  not  exist  in  the  female  :  but  it 
occasionally  happens  that  some  fibres  of  the  internal  oblique  muscle 
are  drawn  down  over  this  hernia  in  loops,  so  as  to  have  the  appearance 
of  a  cremaster  (Cloquet). 

A  strictly  congenital  inguinal  hernia  may  occur  in  the  female,  the  protruded 
parts  being  received  into  the  little  diverticulum  of  the  peritoneum  (canal  of 
Nuck),  which  sometimes  extends  into  the  inguinal  canal  with  the  round  ligament. 
But  as  this  process  of  the  peritoneum,  in  such  circumstances,  would  probably  not 
differ  in  any  respect  from  the  ordinary  sac,  there  are  no  means  of  distinguishing 
a  congenital  hernia  in  the  female  body. 

Birect  isigumal  hernia  (internal :  ventro-inguinal).— Instead  of 
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following  tlie  whole  course  of  the  inguinal  canal,  in  the  manner  of  the 
hernia  above  described,  the  visciis  in  this  case  is  protruded  from  the 


Fig.  236. 


Fig.  236.— Internal  View  of  the 
Vessels  eelated  to  the  Groin. 

A  portion  of  the  wall  of  the  aLdo- 
men  and  pelvis  of  the  left  side,  seen 
from  behind.  1,  symphysis  of  the 
pubis ;  2,  irregvilar  surface  of  the 
hip-bone  separated  from  the  sacrum  ; 
3,  ischial  spine  ;  4,  ischial  tuberosity  ; 
5,  obturator  internus  ;  6,  rectus, 
covered  with  an  elongation  from  7, 
fascia  transversal  is  ;  8,  fascia  iliaca 
covering  the  iliacus  muscle  ;  9,  psoas 
magnus  cut  ;  10,  iliac  artery ;  11, 
iliac  vein ;  12,  epigastric  artery  and 
its  two  accompanying  veins ;  13,  vessels 
of  the  spermatic  cord,  entering  the 
abdominal  wall  at  the  internal  ring 
the  vas  deferens  joining  them  from 
below  ;  14,  two  obturator  veins  ;  15, 
the  obliterated  umbilical  artery. 


abdomen  to  the  groin  directly 
through  the  lower  end  of  the 
canal^  at  the  external  abdomi- 
nal ring.    At  the  part  of  the 

abdominal  wall  through  which  the  direct  inguinal  hernia  finds  its  way, 
there  is  recognised  on  its  posterior  aspect  a  triangular  interval, 
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Fig.  237. — A  Direct  Inguinal  Her- 
nia ON  THE  Left  Side,  covered 
BY  THE  Conjoined  Tendon  of  the 
Internal  Oblique  and  Trans- 
versalis  Muscles. 

1,  aponeurosis  of  the  external  ob- 
lique ;  2,  internal  oblique  turned  up  ; 
3,  transversal  is  muscle  ;  4,  fascia 
transversalis  ;  5,  spermatic  cord  ;  6, 
the  hernia.  A  small  part  of  the  epi- 
gastric artery  is  seen  through  an 
opening  made  in  the  transversalis 
fascia. 


the  sides  of  which  are  formed 
by  the  epigastric  artery,  and 
the  margin  of  the  rectus  mus- 
cle, and  the  base  by  Poupart's 
ligament.  It  is  commonly 
named  the  triangle  of  Hessel- 
bach.  Through  this  space  the 
hernia  is  protruded,  carrying 

before  it  a  sac  from  the  fossa  of  the  peritoneum  internal  to  the  obliterated 
hypogastric  artery ;  and  it  is  in  general  forced  onwards  directly  into  the 
external  abdominal  ring. 

The  coverings  of  this  hernia,  taking  them  in  the  order  which  they 
are  successively  applied  to  the  protruded  viscus,  are  the  following: — 

3  2 
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The  peritoneal  sac  and  the  subserous  membrane  which  adheres  to  it, 
the  fascia  transversal] s,  the  conjoined  tendon  of  the  internal  oblique 

Fig.  238. — A  Small  Oblique  and  a  Direct 
Inguinal  Hernia,  on  the  Right  Side. 

1,  tendon  of  the  external  oblique  turned 
down  ;  2,  internal  oblique  turned  up  ;  3, 
transversalis  ;  4,  on  its  tendon  above  a  part 
of  the  epigastric  artery,  which  has  been  ex- 
posed by  dividing  the  fascia  transversalis  ; 

5,  the  spermatic  cord  (its  vessels  separated)  ; 

6,  a  bubonocele  ;  7,  direct  hernia  jDrotruded 
at  the  conjoined  tendon  of  the  two  deeper 
muscles,  and  covered  by  a  prolongation  of 
the  fascia  transversalis. 

and  transverse  muscles,  and  the  in- 
tercolumnar  (external  spermatic) 
fascia  derived  from  the  margin  of 
the  external  abdominal  ring,  to- 
gether with  the  superficial  fascia 
and  skin.    With  regard  to  the  con- 
joined tendon  the  hernia  may  be 
covered  by  it,  or  may  pass  through 
an  opening  in  its  fibres,  or  may 
escape  beneath  it. 
The  spermatic  cord  is  commonly  placed  behind  the  outer  part  of  the 
hernia.    The  hernial  sac  is  not,  however,  in  contact  with  the  vessels  of 
the  cord.    The  investments  given  from  the  fascia  transversalis  to  those 
vessels  and  to  the  hernia  respectively,  are  interposed. 

But  the  point  at  which  the  internal  inguinal  hernia  passes  through 
the  triangle  of  Hesselbach  is  subject  to  some  variation.  Instead  of 
pushing  directly  through  the  external  abdominal  ring  (the  most  frequent 
position),  the  hernia  occasionally  enters  the  inguinal  canal  nearer  to  the 
epigastric  artery,  and,  passing  through  a  portion  of  the  canal  to  reach 
the  external  ring,  has  therefore  a  certain  degree  of  obliquity.  This  form 
of  hernia  is  frequently  called  internal  oiliqm  inguinal.  Direct  inguinal 
hernia  is  very  rarely  met  with  in  the  female.  In  the  single  case 
observed  by  Eichard  Quain  as  well  as  in  the  few  cases  found  recorded 
in  books,  the  hernia  though  not  inconsiderable  in  size  was  still  covered 
by  the  tendon  of  the  external  oblique  muscle. 

FEMORAL  HERNIA. 

A  femoral  hernia  leaves  the  abdomen  at  the  groin,  passing  beneath 
the  lower  margin  of  the  broad  abdominal  muscles,  and  over  the  anterior 
border  of  the  hip-bone  immediately  at  the  inner  side  of  the  large  femoral 
blood-vessels.  It  takes  its  course  through  the  innermost  compartment 
of  the  sheath  of  the  femoral  vessels  till  it  reaches  the  saphenous  opening, 
when  it  turns  forwards  through  the  opening  towards  the  front  of  the 
thigh,  and  is  even  bent  upwards  in  the  groin. 

The  femoral  sheath  is  a  somewhat  funnel-shaped  structure  em- 
bracing the  upper  parts  of  the  femoral  artery  and  vein.  It  is  wide 
superiorly,  but  embraces  the  vessels  closely  below.  It  is  formed  by  the 
lining  fasciae  of  the  abdomen,  the  transversalis  fascia  being  in  front, 
and  the  iliac  fascia  behind.    On  removing  its  anterior  wall  the  sheath 
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FEMOEAL 


Zil 


is  found  to  be  divided  into  three  compartments,  by  fibrous  septa  ;  the 
outer  compartment  containing  the  femoral  artery,  the  middle,  the 

Fig.  239.— The  Groin  op  the  Right  Fig.  239. 

Side  dissected  so  as  to  display 
THE  Deep  Femoral  Arch. 


1,  the  outer  part  of  the  femorai 
arch  ;  1',  part  of  the  tendon  of  the 
external  oblique  muscle,  with  external 
inguinal  ring,  iDrojecting  through 
which  is  seen  a  portion  of  the  sper- 
matic cord  cut  ;  2,  the  femoral  arch 
at  its  insertion  into  the  spine  of  the 
pubis,  and  to  the  outer  side  the 
fibres  of  Gimbernat's  ligament  ;  3, 
the  outer  part  of  the  femoral  sheath  ; 
4,  the  spermatic  cord  ;  5,  the  deep 
femoral  arch — its  inner  end,  where  it 
is  fixed  to  the  pubis ;  6,  internal 
oblique  muscle  ;  7,  transversalis  ; 
below  this  the  transversalis  fascia 
continued  into  the  femoral  sheath 
under  the  deep  femoral  arch  ;  8,  con- 
joined tendon  of  the  internal  oblique 
and  transverso-lis  muscles  ;  9,  a  band 
of  tendinous  fibres  directed  upwards 
behind  the  external  abdominal  ring. 


femoral  vein,  and  the  inner  being  occupied  merely  by  lymphatic  vessels, 
a  gland,  and  some  fat.  This  inner  compartment  is  about  half  an  inch 
long,  and  from  its  being  the  passage  through  which  the  hernia  descends, 
has  been  called  the  femoral  or  crural  canal.  The  upper  extremity  of 
the  canal  presents  a  rounded  aperture  towards  the  cavity  of  the 
abdomen,  usually  of  sufficient  size  to  admit  the  point  of  the  forefinger  ; 
its  size,  however,  varies  in  different  persons,  and  it  is  larger  in  the 
female  than  in  the  male.  This  aperture  is  called  the  femoral  ring,  and 
is  covered  when  viewed  from  the  inside  by  peritoneum,  and  beneath 
that  by  the  subperitoneal  connective  tissue,  which  here  forms  the  crural 
septum  (Cloquet).  On  three  sides  the  ring  is  bounded  by  very  un- 
yielding structures.  In  front  are  the  femoral  arches,  the  superficial 
being  formed  by  Poupart's  ligament,  and  the  deep  by  a  strong  bundle 
of  fibres,  which,  springing  from  the  under  surface  of  Poupart's  ligament 
outside  the  femoral  vessels,  extends  across  the  forepart  of  the  femoral 
sheath  and  widening  at  its  inner  end,  is  fixed  to  the  pectineal  line 
behind  Gimbernat's  ligament.  Behind  the  ring  is  the  hip-bone  covered 
by  the  pectineus  muscle  and  the  pubic  layer  of  the  fascia  lata  ;  on  the 
outer  side  lies  the  external  iliac  vein,  but  covered  with  its  sheath  ;  and 
on  the  inner  side  are  several  layers  of  fibrous  structure  connected  with 
the  pectineal  line — namely,  Gimbernat's  ligament,  the  conjoined  tendon 
of  the  two  deeper  abdominal  muscles,  and  the  fascia  transversalis,  with 
the  deep  femoral  arch.  The  last-mentioned  structures— those  bounding 
the  ring  at  the  inner  side — present  respectively  a  more  or  less  sharp 
margin  towards  the  opening. 

^  delations  to  Mood- vessels.— Besides  the  femoral  vein,  the  posi- 
tion of  which  has  been  already  stated,  the  epigastric  artery  is  closely 
connected  with  the  ring,  lying  above  its  outer  side.  It  not  unfre- 
quently  happens  that  an  aberrant  obturator  artery  descends  into  the 
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pelvis  at  the  outer  side  of  the  ring,  or  immediately  behind  it ;  and  in 
some  rare  cases  that  vessel  passes  over  the  ring  to  its  inner  side.  An 
obturator  vein  also  has  occasionally  the  same  course  ;  and  small 
branches  of  the  epigastric  artery  will  be  generally  found  ramifying  on 
the  posterior  aspect  of  Gimbernat's  ligament.  In  the  male  the  sper- 
matic vessels  are  separated  from  the  canal  only  by  the  femoral  arch. 

Fig.  240. — View  of  the  relations  of 
THE  Vessels  op  the  Groin  to  a 
Femoral  Hernia,  &c.  (from  E. 
Quain).  ^ 

In  tlie  upper  part  of  the  figure  a 
portion  of  the  flat  muscles  of  the 
abdomen  has  been  removed,  displaying 
in  part  the  transversalis  fascia  and 
peritoneal  lining  of  the  abdomen  ;  in 
the  lower  the  fascia  lata  of  the  thigh  is 
in  part  removed  and  the  sheath  of  the 
femoral  vessels  opened  :  the  sac  of  the 
femoral  hernial  tumour  has  also  been 
opened. 

a,  anterior  superior  spinous  process 
of  the  ilium  ;  h,  aponeurosis  of  the  ex- 
ternal oblique  muscle  above  the  exter- 
nal inguinal  aperture  ;  c,  the  abdomi- 
nal peritoneum  and  fascia  trans- 
versalis ;  d,  the  iliac  portion  of  the 
fascia  lata  near  the  saphenous  opening  ; 
e,  sac  of  the  femoral  hernia  ;  1,  points 
to  the  femoral  artery  ;  2,  femoral  vein 
at  the  place  where  it  is  joined  by  the 
saphenous  vein ;  3,  epigastric  artery 
and  vein  passing  up  towards  the  back 
of  the  rectus  muscle  ;  + ,  placed  upon 
the  upper  part  of  the  femoral  vein, 
close  below  the  common  trunk  of  the 
epigastric  and  an  aberrant  obturator  artery  ;  the  latter  artery  is  seen  in  this  case  to  pass 
close  to  the  vein  and  between  it  and  the  neck  of  the  hernial  tumour. 

Descent  of  tlie  hernia. — When  a  femoral  hernia  is  being  formed, 
the  protruded  part  is  at  first  vertical  in  its  course  ;  but  at  the  lower  end 
of  the  canal  it  bends  forward  at  the  saphenous  opening,  and,  as  it 
increases  in  size,  ascends  over  the  ihac  part  of  the  fascia  lata  and  the 
femoral  arch.  Within  the  canal  the  hernia  is  very  small,  being  con- 
stricted by  the  unyielding  structures  which  form  that  passage ;  but 
when  it  has  passed  beyond  the  saphenous  opening,  it  enlarges  in  the 
loose  fatty  layers  of  the  groin  ;  and,  as  the  tumour  increases,  it  extends 
outwards  in  the  groin  towai'ds  the  iliac  spine  of  the  hip-bone. 

Coverings  of  the  hernia. — The  coverings  of  a  femoral  hernia  in 
order  from  within  outwards  are,  the  peritoneum  (which  forms  the  sac) ; 
the  septum  crurale  and  the  sheath  of  the  femoral  vessels.  These  two 
structures  combined  constitute  a  single  very  thin  covering,  known  as 
the  fascia  propria  of  the  hernia  (Cooper).  It  sometimes  happens  that 
the  hernia  is  protruded  through  an  opening  in  the  sheath,  which  there- 
fore in  that  event  does  not  contribute  to  form  the  fascia  propria.  Lastly 
the  hernia  is  covered  by  the  cribriform  fascia,  covering  the  saphenous 
opening  ;  the  superficial  fascia  and  skin. 


Fig.  240. 
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Section  IV.— ANGIOLOGY, 

OR,  DESCEIPTION   OF    THE   BLOOD-YESSELS  AND 

ABSORBENT  VESSELS. 

The  vascular  system,  as  a  whole,  compreliends  two  sets  of  vessels, 
viz.,  those  carrying  blood  and  those  carrying  lymph  or  chyle.  The 
first,  constituting  the  sanguiferous  system,  includes  the  heart  or  central 
propelling  or.2:an  and  the  peripheral  channels  for  the  blood,  viz.,  the 
arteries,  capillaries  and  veins.  The  absorbent  system  includes  the 
smaller  and  larger  lymphatic  and  lacteal  vessels,  together  with  the 
lymphatic  and  mesenteric  glands  Avith  which  many  of  these  vessels  are 
connected.  The  descriptive  anatomy  of  the  heart  is  given  along  with 
that  of  the  thoracic  viscera  in  the  second  volume  :  the  account  of  the 
minute  structure  of  the  blood-vessels  and  of  the  lymphatic  vessels  and 
glands  will  be  found  in  the  part  of  the  same  volume  which  treats  of 
the  General  Anatomy.  Under  the  present  division,  therefore,  will  be 
brought  only  the  descriptive  anatomy  of  the  principal  blood-vessels  and 
absorbent  vessels. 


l.—BLOOD-YESSELS.    ARTERIES  AND  VEINS. 

The  descriptive  anatomy  of  the  blood-vessels  includes  an  account  of 
their  form,  position,  mode  of  division,  distribution,  anastomosis  with 
each  other,  and  relation  to  other  parts.  Seeing,  however,  that  the 
blood-vessels  are  subject  to  frequent  variations,  while  the  most  constant 
forms  and  modes  of  distribution  are  described  as  the  normal,  it  will  be 
necessary  also  to  make  frequent  reference  to  the  more  important 
varieties  which  have  been  observed. 

The  varieties  of  blood-vessels  may  consist  either  of  a  deviation  from 
the  usual  size  of  the  channels  or  from  their  usual  position  and  their 
connection  with  other  vessels.  Thus,  they  may  be  described  as  con- 
sisting in  differences  of  origin  from  the  main  stem,  or  from  a  branch, 
or  from  quite  another  source  than  that  which  is  the  most  common 
or  usual.  But  some  varieties  are  so  common  that  it  becomes  doubtfal 
which  form  is  to  be  described  as  normal. 

Many  of  the  vascular  varieties  are  not  only  compatible  with  life, 
but  cause  no  disturbance  whatever  in  the  performance  of  the  ordinary 
functions  of  the  body.  Others  are  of  such  a  nature  as  to  be  com- 
patible only  with  the  conditions  of  the  circulation  subsisting  during 
foetal  or  intra-uterine  life,  and  therefore  prove  fatal  at  birth.  Some 
are  of  considerable  interest  from  their  frequency,  and  others  from  their 
existing  in  situations  which  are  liable  to  diseases  requiring  surgical 
operations. 

Many  vascular  varieties  repeat  forms  which  are  natural  in  different 
species  among  the  lower  animals  ;  others  are  obviously  due  to  the  per- 
sistence of  early  foetal  forms  of  distribution  ;  and  not  a  few  are  expli- 
cable on  the  supposition  of  abnormal  enlargement  or  diminution  of 
naturally  existing  vessels. 
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Fig.  241, — GrENERAL  View  op  tpie  Heart  and  Blood-Vessels,  froji  before  and 

FROM  THE  RIGHT  SIDE  IN  A  MaLE  AdDLT.  i 

A,  Right  auricle ;  B,  left  auricular  appendix ;  C,  riglit  ventricle  ;  D,  part  of  the 
left  ventricle  ;  I,  aortic  arch,  and  descending  aorta  ;  II,  trunk  of  the  pulmonary  artery- 
dividing  into  its  right  and  left  branches,  and  connected  to  the  aorta  hy  the  cord  of  the 
ductus  arteriosus  ;  III,  vena  cava  superior  ;  IV,  vena  cava  inferior. 

1,  innominate  artery  and  right  carotid  ;  1',  left  carotid  ;  2,  right  and  left  subclavian 
arteries  ;  3,  intercostal  vessels  ;  4,  inferior  diaphragmatic  arteries ;  below  4,  the  coeliac 
axis  and  superior  mesenteric  artery  ;  5,  renal  arteries  ;  6,  6',  the  spermatic  arteries  ; 
below  6,  the  inferior  mesenteric  ;  7,  7',  right  a,nd  left  common  iliac  arteries  ;  8,  8', 
external  iliac  arteries  ;  9,  left  epigastric  and  circumflex  iliac  arteries  ;  10,  10',  internal 
iliac  arteries ;  and  between  these  two  figures,  the  middle  sacral  artery  ;  11,  femoral 
arteries  ;  2,  profunda  femoris  artery  of  the  left  side. 

ci,  right  brachio-cephalic  vein  ;  a',  the  left ;  b,  b',  right  and  left  subclavian  veins  ;  b'\ 
the  cephalic  vein  of  the  right  arm  ;  c,  c\  internal  jugular  veins  ;  c",  right  facial  vein 
joining  the  internal  jugular  ;  d,  external  jugular  veins  formed  by  the  posterior  auricular 
and  temporal ;  d',  anterior  jugular  veins  with  the  transverse  joining  the  external  jugular ; 
e,  azj'gos  vein  passing  over  the  root  of  the  right  lung  ;  /,  the  hepatic  veins  ;  g,  origin  of 
the  renal  veins  ;  to  the  sides  are  seen  the  kidney  and  the  suprarenal  bodies  ;  g',  right, 
g'\  left  ureter ;  k,  right  spermatic  vein  ;  h',  the  left,  joining  the  left  renal  vein  ;  i,  i, 
common  iliac  veins  ;  i',  i',  external  iliac  veins  ;  h,  femoral  veins  ;  I,  saphenous  vein  of 
the  right  side. 

For  fuller  information  on  the  natural  and  abnormal  distribution  of 
the  blood-vessels,  the  reader  may  consult  the  works  of  Haller  and 
Tiedemann,  and  more  especially  the  "  Anatomy  of  the  Arteries,"  by 
Richard  Quain,  1844 ;  the  third  volume  of  Henle's  "  Systematic  Work," 
1868,  in  which  a  connected  view  of  the  varieties  is  given ;  and  other 
special  treatises. 

The  sanguiferous  system  consists  of  two  great  divisions,  compre- 
hended in  the  lesser  or  pulmonic  and  the  greater  or  systemic  circula- 
tions. To  the  former  belong  the  pulmonary  arteries  and  veins,  which 
will  be  first  described. 


pulmo:taey  aeteeies  and  veins. 

PULMONABY  ABTEBY. 

The  main  pnlmouary  artery  is  a  short  wide  vessel,  which  carries 
the  dark  blood  from  the  right  side  of  the  heart  to  the  lungs.  It  arises 
from  the  infundibulum  or  conus  arteriosus  of  the  right  ventricle,  and 
passes  for  the  space  of  nearly  two  inches  upwards,  and  at  the  same  time 
backwards  and  to  the  left  side,  to  reach  the  concavity  of  the  aortic  arch, 
where  it  divides  into  two  branches — the  right  and  left  pulmonary  arte- 
ries. The  mode  of  attachment  of  the  main  pulmonary  artery  to  the 
base  of  the  ventricle  has  already  been  fully  noticed.  At  each  side  of  its 
commencement  is  the  corresponding  coronary  artery  springing  from 
the  aorta,  and  close  to  its  side  are  the  two  auricular  appendages.  It  is 
at  first  in  front  of  the  aorta  and  conceals  the  origin  of  that  vessel ;  but 
higher  up,  where  it  lies  in  front  of  the  left  auricle,  it  passes  to  the  left 
side  of  the  ascending  aorta,  and  is  finally  placed  beneath  the  middle 
part  of  the  arch.  The  pulmonary  artery  and  tlie  aorta  are  united,  to- 
gether by  connective  tissue  and  by  the  serous  layer  of  the  pericardium, 
which  for  the  space  of  about  two  inches  forms  a  single  tube  around 
both  vessels.  Bather  to  the  left  of  its  point  of  bifurcation  it  is  con- 
nected to  the  under  side  of  the  aortic  arch  by  means  of  a  short  fii)rous 
cord,  which  passes  obliquely  upwards,  backwards,  and  to  the  left.  This 
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is  the  remains  of  the  ductus  arteriosus,  a  large  vessel  jDeculiar  to  the 
foetus,  which  has  been  already  described. 

The  right  pulmonary  artery,  longer  and  somewhat  larger  than  the 
left,  runs  almost  transversely  outwards  behind  the  ascending  aorta  and 
the  superior  vena  cava  into  the  root  of  the  right  lung,  where  it  imme- 
diately begins  to  divide  in  the  usual  manner  of  arteries. 

The  left  pulmonary  artery,  shorter  than  the  right,  passes  horizon- 
tally in  front  of  the  descending  aorta  and  left  bronchus  into  the  root 
of  the  left  lung,  to  undergo  its  ramification. 

The  right  and  left  pulmonary  arteries,  at  the  root  of  the  lung,  both 
lie  in  front  of  the  bronchus  and  behind  the  veins.  On  the  right  side 
the  bronchus  is  highest  and  the  veins  lowest,  while  on  the  left  side  the 
bronchus  sinks  to  a  level  between  the  artery  and  veins. 

PULMONAEY  VEINS. 

The  pulmonary  veins  are  four  short  venous  trnnks  which  convey  the 
red  blood  back  from  the  lungs  to  the  left  side  of  the  heart,  and  which 
are  found,  two  on  each  side,  in  the  root  of  the  corresponding  lung. 
The  two  veins  of  the  right  side,  which  are  longer  than  those  of  the 
left,  pass  below  the  right  pulmonary  artery,  and  behind  the  superior 
vena  cava,  the  right  auricle,  and  the  aorta,  to  enter  the  left  auricle. 
Not  unfrequently  a  third  smaller  vein  exists  on  the  right  side  in 
connection  with  the  third  lobe  of  the  right  lung.  The  two  left  pul- 
monary veins  run  a  shorter  course  to  reach  the  auricle,  passing  in 
front  of  the  aorta.  The  distribution  of  the  pulmonary  capillaries  is 
exclusively  to  the  membrane  lining  the  air  cells  of  the  lungs. 

The  varieties  of  the  pulmonary  arteries  will  be  referred  to  along  with  those  of 
the  aorta. 

SYSTEMIC  AETEEIES. 

THE  AOHTA. 

The  aorta,  the  large  main  trunk  of  the  systemic  arteries,  is  situated 
partly  within  the  thorax  and  partly  in  the  abdomen.  It  commences  at 
the  left  ventricle  of  the  heart,  and  after  arching  over  the  root  of  the 
left  lung,  descends  in  front  of  the  vertebral  column,  and  passing  through 
the  diaphragm  into  the  abdominal  cavity,  ends  opposite  the  fourth 
lumbar  vertebra,  by  dividing  into  the  right  and  left  common  iliac 
arteries.  In  this  course  the  aorta  forms  a  continuous  undivided  trunk, 
Avhich  gradually  diminishes  in  size  from  its  commencement  to  its  ter- 
mination, and  gives  off  larger  or  smaller  branches  at  various  points. 
Different  parts  of  the  vessel  have  received  particular  names,  derived 
from  their  position  or  direction.  The  short  curved  part,  which  reaches 
from  the  ventricle  of  the  heart  to  the  side  of  the  third  dorsal  vertebra, 
is  named  the  arch ;  the  straight  part,  which  extends  from  that  vertebra 
to  tlie  diaphragm,  is  called  the  thoracic  aorta  ;  and  the  remainder  of  the 
vessel,  down  to  its  bifurcation,  is  designated  the  aMominal  aorta. 

ASCH  OF  THE  AOETA. 
The  arch  of  the  aorta  commences  at  the  upper  part  of  the  base 
of  the  left  ventricle  of  the  heart,  behind  the  pulmonary  artery.  At 
first  it  passes  upwards  and  to  the  right  side,  somewhat  in  the  direction 
of  the  heart  itself,  and  crosses  obliquely  behind  the  sternum,  approach- 
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ing  at  the  same  time  more  nearly  to  that  bone.  Having  gained  the 
level  of  the  upper  border  of  the  second  costal  cartilage  of  the  right  side 


Fig.  242. 


Fig.  242,  A.  —  The 
Aorta  from  before, 
with-  the  origins  of 
its  principal  branches 
(R.  Quain).  J 

1,  the  aorta  at  tlie 
place  where  it  has  been 
separated  from  the  left 
ventricle,  showing  the 
semilunar  valves  in  a 
closed  condition,  the 
sinuses  of  Valsalva,  and 
the  origin  of  the  right 
and  left  coronary  arte- 
ries ;  2,  the  ascending 
part  of  the  arch,  ^^■itIl 
the  dilatation  termed 
sinus  ;  3,  the  third  part 
of  the  arch  ;  4,  innomi- 
nate artery ;  5,  left 
carotid ;  6,  left  subcla- 
vian ;  7,  concavity  of 
the  middle  part  of  the 
arch  ;  and  farther  down 
the  aorta,  7,  7,  indicate 
two  out  of  the  series  of 
intercostal  and  lumbar 
arteries  :  the  oesophageal 
arteries  are  also  seen 
rising  from  the  front  of 
the  thoracic  aorta  ;  8,  8, 
right  and  left  renal  arte- 
ries ;  9,  9,  right  and  left 
common  iliac  arteries  ; 

10,  middle  sacral  artery; 

11,  one  of  the  inferior 
diaphragmatic  arteries  ; 
+  ,  the  coeliac  axis  ;  12, 
the  gastric  artery  ;  1 3, 
the  hepatic  ;  14,  the 
splenic ;  15,  superior 
mesenteric  ;  l6,  inferior 
mesenteric  ;  17,  17,  right 
and  left  spermatic  arte- 
ries. 


Fig.  242,  B.  —  The 
SAME  Aorta  from 
BEHIND.  (E.  Quain).  4 

The  numbers  have  the 
same  signification  as  in 
A.  The  origin  of  the 
right  and  left  inter- 
costal arteries  close  to 
each  other  from  near  the 

middle  line  of  the  posterior  wall  of  the  aorta  is  shown. 

the  vessel  alters  its  course,  and  is  directed  upwards,  backwards,  and  to 
the  left  side,  then  directly  backwards,  in  contact  with  the  trachea,  to  the 
left  side  of  the  body  of  the  second  dorsal  vertebra.  Arrived  at  that  point, 
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it  bends  downward?,  inclining,  at  the  same  time,  a  little  towards  the 
middle  line  ;  and  at  the  lower  border  of  the  body  of  the  fourth  dorsal 
vertebra,  on  its  left  side,  the  arch  terminates  in  the  descending  portion 
of  the  vessel.  Near  the  base  of  the  heart  the  aorta  is  larger  than  else- 
where, and  presents  externally  three  small  bulgings  of  nearly  equal 
size,  corresponding  with  the  dilatations  which  form  the  sinuses  of  Val- 
salva or  simises  of  the  aortic  valves,  described  with  the  heart.  Two  of 
these  sinuses  are  placed  anteriorly  and  one  posteriorly,  and  in  the  two 
anterior  sinuses  are  seen  the  orifices  of  the  two  coronary  arteries  of  the 
heart,  the  first  branches  given  olf  by  the  aorta. 

From  the  difference  in  tiie  direction  and  connections  of  different 
portions  of  the  arch  it  is  described  as  consisting  of  an  ascending^  a  trans- 
verse, and  a  descending  portion. 

The  ascending  portion  of  the  arch  of  the  aorta  is  placed  at  its  com- 
mencement behind  the  sternum,  on  a  level  with  the  lower  border  of  the 
third  costal  cartilage  of  the  left  side  :  and  it  rises  as  high  as  the  upper 
border  of  the  second  costal  cartilage  of  the  right  side.  Its  length  is 
about  two  inches  or  two  inches  and  a  quarter ;  and  its  direction  is 
curved.  In  most  cases  there  exists  along  the  right  side  a  dilatation, 
named  the  great  sinus  of  the  aorta.  This  dilatation  varies  in  size  in 
different  bodies,  and  occasionally  is  not  to  be  detected. 

This  portion  of  the  aortic  arch  is  for  the  greater  part  of  its  length 
€nclosed  in  the  same  sheath  of  pericardium  with  the  pulmonary  artery 
in  such  a  manner  that  both  vessels  are  covered  by  the  serous  mem- 
brane, except  where  ttiey  are  in  contact  with  each  other. 

At  its  commencement  tlie  ascending  part  of  the  arch  is  in  contact 
anteriorly  with  the  pulmonary  artery,  and  with  the  right  auricular 
appendage  ;  but,  farther  up,  the  aorta  passes  to  the  right  side  and  the 
pulmonary  artery  to  the  left,  and  thus  the  aorta  comes  into  view. 
It  then  approaches  very  near  to  the  sternum,  from  which  it  is  separated 
only  by  the  pericardium,  by  some  connective  tissue,  and  by  the  remains 
of  the  thymus  gland  lodged  in  the  mediastinal  space ;  the  descending 
vena  cava  lies  on  the  right  side,  and  the  pulmonary  artery  passes  back- 
wards on  the  left ;  while  behind  are  placed  the  structures  forming  the 
root  of  the  right  lung. 

The  second  or  transverse  part  of  the  arch  is  covered  on  the  left  side 
by  the  left  pleura  and  lung,  and  is  placed  immediately  in  front  and  to 
the  left  of  the  trachea,  the  oesophagus  and  the  thoracic  duct.  The 
upper  border  of  the  transverse  part  of  the  arch  has  in  contact  with  it 
the  left  innominate  vein ;  and  from  it  are  given  off  the  large  arteries 
(innominate,  left  carotid,  and  left  subclavian),  which  are  furnished  to 
the  head  and  the  upper  limbs.  The  lower  or  concave  border  overhangs 
the  bifurcation  of  the  pulmonary  artery,  and  is  connected  with  the  left 
branch  of  that  artery  by  the  remains  of  the  ductus  arteriosus.  This 
part  of  the  arch  is  crossed  in  front  by  the  left  pneumogastric  phrenic 
and  superficial  cardiac  nerves  ;  and  the  recurrent  laryngeal  branch  of 
the  pneumogastric  turns  upwards  beneath  and  behind  it. 

The  descending  portion  of  the  arch  rests  against  the  left  side  of  the 
body  of  the  third  and  fourth  dorsal  vertebrae,  and  is  covered  by  the  left 
pleura  and  the  root  of  the  left  lung.  To  the  right  side  of  this  part  of 
the  arch  is  the  oesophagus  with  the  thoracic  duct. 

Branches. — The  branches  given  off  from  the  arch  of  the  aorta  are 
five  in  number.    Two  of  these,  named  the  coronary  arteries  of  th& 
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Fig.  243. — View  op  the 
Thoracic  and  upper 
part  of  the  abdominal 
Aorta,  showing  their 

PRINCIPAL  relations 

(A.  T.)  i 

a,  the  hyoici  bone  ;  6, 
placed  on  the  anterior 
scalene  muscles,  j)oints  to 
the  upper  part  of  the  pneu- 
mogastric  nerves ;  c,  the 
trachea  below  the  isthmus 
of  the  thyroid  gland,  and 
lower  doAvn  the  same  letter 
is  on  the  left  bronchus  ;  c', 
one  of  the  divisions  of  the 
right  bronchus  emerging 
from  behind  the  aorta  ; 
in  the  hollow  of  the  aortic 
arch,  above  5,  are  seen  the 
cord  of  the  ductus  arteri- 
osus cut  short,  and  the  left 
recurrent  nerve  passing 
below  the  arch;  -f ,  is  placed 
on  the  right  side  betAveen 
the  recurrent  nerve  and  the 
vertebral  artery  as  they 
pass  upwards  ;  d,  the  oeso- 
phagus ;  e,  upon  the  right 
crus  of  the  diaphragm,  and 
farther  down  e',  mark  the 
receptaculum  chyli  uf  the 
thoracic  duct,  and  its  com- 
mencement by  the  lumbar 
plexus  of  lymphatic  vessels 
and  efferent  mesenteric  lac- 
teal vessels  ;  /,  on  the 
third,  seventh,  and  eleventh 
ribs,  points  to  the  vena 
azygos  and  superior  inter- 
costal veins  of  the  right 
side  ;  g,  kidney  ;  cj',  supra- 
renal body  ;  h,  body  of  the 
fourth  lumbar  vertebra, 

/,  sinus  of  the  aortic 
arch  or  ascending  part  of 
the  arch  :  below  this  the 
semilunar  valves  are  seen 
closed  and  distended  by 
injection  ;  posterior  part 
of  the  arch,  upon  which 
the  left  pneumo-gastric 
nerve  is  seen  descending  ; 
I",  descending  thoracic  part 
of  the  aorta  ;  //,  abdominal 
aorta  emerging  from  be- 
tween the  crura  of  the 
diaphragm. 

Branches  of  the  arch  and  thoracic  aorta 


1,  right  and  left  coronary  arteries  ;  2,  innO' 


minate  ;  3,  left  carotid ;  4,  left  subclavian  ;  5,  bronchial  arteries  ;  6,  6,  oesophageal 
arteries  :  the  lower  figure  points  by  a  line  to  the  thoracic  duct  ;  7,  intercostal  arteries, 
marked  in  the  sixth  and  seventh  intercostal  spaces. 

Branches  of  the  abdominal  aorta ;  8,  inferior  diaphragmatic  arteries  cut  short  ;  9, 
cceliac  axis  with  the  gastric,  splenic,  and  hepatic  arteries  cut  short ;  10,  placed  on  th» 
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aorta  below  the  superior  mesenteric  artery  (cut  short)  and  the  origin  of  the  renal  arteries ; 
a  little  below  this  the  origin  of  the  spermatic  arteries  ;  below  //,  the  inferior  mesenteric 
artery,  11,  11,  two  of  the  lumbar  arteries. 

heart,  comparatively  small,  arise  from  the  two  anterior  sinuses  of  Valsalva, 
and  are  distributed  to  the  walls  of  the  heart.  The  other  three  are  large 
primitive  trunks,  which  supply  the  head  and  neck,  the  upper  limbs, 
and,  in  part,  the  thorax,  and  usually  arise  from  the  middle  or  highest 
part  of  the  arch,  in  the  following  order  : — first,  the  innominate  or 
bracMo-cejohalic  artery  ;  second,  the  left  carotid ;  and,  third,  the  left 
sudclavian  artery.  The  origin  of  the  left  carotid  artery  is  usually 
somewhat  nearer  to  the  innominate  artery  than  it  is  to  the  subclavian 
artery  of  its  own  side. 

Varieties. — It  ■vrill  be  proper  in  this  place  to  refer  to  the  varieties  which,  affect 
the  whole  aorta,  as  well  as  to  those  of  the  pulmonary  arteries.  The  former  may- 
be distinguished,  according  as  they  occur  in  the  whole  length  of  the  vessel,  or 
belong  to  one  or  other  of  its  parts,  those  which  are  very  frequent  in  the  arch 
being  especially  deserving  of  notice.  These  last  are  of  peculiar  interest,  but  as 
the  full  explanation  of  their  mode  of  foimation  is  connected  with  the  history  of 
foetal  development,  the  reader  is  referred  to  the  chapter  on  that  subject  for 
elucidation  of  the  present  outline  of  the  nature  of  the  varieties  which  is  intro- 
duced in  this  place. 

1.  The  Aorta  may  vary  in  its  position  and  extent.  Thus  the  height  to  which 
the  arch  rises  in  the  upper  part  of  the  chest  is  found  to  be  subject  to  variation  to 
the  extent  frequently  of  from  one  to  two  vertebral  spaces  ;  more  rarely  to  a 
greater  extent,  so  that  while  in  some  instances  the  summit  of  the  arch  has  been 
on  a  level  with  the  top  of  the  sternum,  in  other  cases  it  has  been  as  low  as  the 
fourth  or  fifth  dorsal  vertebra. 

The  distance  to  which  the  aorta  extends  downwards  dqpends  on  the  seat  of  its 
division  into  the  common  iliac  trunks,  which  frequently  varies  to  the  extent  of 
one  of  the  lumbar  vertebras,  so  that  the  place  of  division  may  be  as  low  down  as 
on  the  fifth,  or  as  high  up  as  on  the  third.  In  other  rarer  cases  the  division 
occurs  still  higher. 

The  position  of  the  aorta  with  reference  to  the  middle  line  or  vertebral  column 
is  also  subject  to  some  variation,  but  such  deviation  to  the  side  is  more  frequently 
the  result  of  pathological  changes  than  of  congenital  malformation, 

A  very  remarkable  malformation  of  the  aorta  consists  in  the  greater  or  less 
division  of  the  vessel  through  a  part  or  the  whole  of  its  channel  into  two 
closely  united  tubes,  by  a  median  septum  running  through  the  cylindrical  tube 
f  com  before  backwards,  or  slanting  from  side  to  side,  as  in  the  cases  observed  by 
Craveilhier,  Vrolik,  Schroder  Van  der  Kolk,  and  Allen  Thomson,  which  when  not 
due  to  pathological  changes  may  admit  of  explanation  on  the  supposition  of  the 
fusion  of  the  original  double  embryonic  aorta  having  remained  incomplete. 
'  2.  The  Varieties  of  the  Stems,  or  main  trunks  of  the  aorta  and  pulmonary 
artery,  are  intimately  connected  and  usually  associated  with  malformations  of  the 
heart,  and  frequently  with  the  persistence  of  the  ductus  arteriosus.  These  first 
parts  of  the  two  great  arteries,  specially  enclosed  by  the  pericardium,  are  derived 
from  the  arterial  bulb  of  the  foetal  heart,  and  are  liable  to  variations  which  may 
be  traced  to  deviations  from  the  natural  mode  of  their  septal  division,  and  of 
their  union  with  the  left  or  right  ventricles  of  the  heart  respectively.  Thus  these 
two  arterial  trunks  may  be  transposed,  or  each  one  may  be  connected  with  the 
ventricle  to  which  it  does  not  naturally  belong,  i.e.,  the  pulmonary  artery  with 
the  left,  and  the  aorta  with  the  right  ventricle.  Or  the  arterial  trunks  may 
communicate  together  more  or  less  freely  by  deficiency  of  the  septum  between 
them.  Or  one  of  the  vessels  may  be  nearly  or  entirely  obliterated ;  while  the 
other,  from  unnatural  openings  left  between  them,  serves  as  the  channel  for  the 
stream  of  blood  belonging  to  both  vessels.  Or  the  aorta  and  pulmonary  arteries 
may  be  entirely  united  in  one  simple  stem  in  connection  with  a  simple  heart 
similar  to  that  of  fishes. 
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3.  The  Varieties  in  the  Aortic  Arch  itself,  along  with  which  must  bo  included 
those  of  the  ductus  arteriosus,  are  intimately  connected  with  the  mode  of  develop- 
ment of  the  fourth  and  fifth  foetal  branchial  arteries.  The  natural  aortic  arch  of 
man,  and  of  all  mammalia,  is  a  left  one  produced  by  the  persistence  and  develop- 
ment of  the  fourth  left  branchial  arch  :  in  birds  it  is  the  rig-ht  arch  Vv^hich 
forms  the  permanent  aorta  ;  and  in  reptiles  both  the  right  and  left  fourth  arches 
remain  patent. 

Here  it  may  be  proper  to  call  attention  to  the  complete  lateral  transposition^  i.  e.. 
from  right  to  left  and  rice  versa,  which  affects  the  aortic  arch  and  pulmonary 
vessels,  as  well  as  the  other  parts  of  the  heart,  when  transposed  with  or  without 
the  transposition  of  other  viscera.  Several  cases  of  this  kind  have  been  accurately 
recorded  by  various  observers,  and  are  usually  unattended  with  any  disturbance 
of  the  functions  or  otherwise  unnatural  condition  of  structure.  There  is,  in  fact, 
only  a  change  of  position,  which  may  be  best  described  by  comparing  it  to 
that  in  which  the  natural  parts  would  appear  if  viewed  by  reflection  from  a 
mirror.  Although  this  transposition  gives  rise  to  no  perceptible  lesion  of  function, 
yet  from  the  direction  of  the  apex  of  the  heart  towards  the  right,  and  other 
differences  from  the  natural  position,  its  existence  is  capable  of  being  ascertained 
during  life. 

Fig.  244. — DiAGKAM  OF  THE  F(ETAL  AoRTIC 

Arches,  showing  their  transforma- 
tions INTO  THE   permanent  VeSSELS  OF 

THE  Mammal  (after  Ratlike).  A.T. 

A,  to  the  right  of  the  primitive  arterial 
bulb,  now  divided  into  aortic  and  pulmo- 
nary stems,  the  latter  in  front  ;  a,  the  right, 
a',  the  left  aortic  roots  ;  A',  the  descending 
aorta  ;  on  the  right  side,  the  double  out- 
lines, 1,  2,  3,  4,  5,  indicate  the  five  primi- 
tive branchial  vascular  arches  ;  on  the  left 
side,  I,  II,  III,  IV,  mark  the  seat  of  the 
four  branchial  or  pharyngeal  clefts  ;  c,  the 
place  of  division  of  the  aortic  arches  into 
two  anteriorly,  between  the  common  carotid 
arteries  ;  ce,  the  permanent  external  caro- 
tids ;  ci,  the  right,  ci',  the  left  internal 
carotids  ;  s,  the  right,  the  left  subcla- 
vians  ;  v,  the  right,  v',  the  left  vertebrals  ; 
the  fourth  right  arch  forms  the  innominate 
trunk,  and  passes  on  to  v  and  s,  the  right 
vertebral  and  subclavian  arteries  ;  the  fourth 
left  arch  passes  to  a'  as  permanent  aortic 
arch  ;  P,  pulmonary  arteries  springing  from 
the  fifth  left  arch,  which  at  d  is  continued 
into  the  left  aortic  root  as  ductus  arteriosus ; 
pn,  right,  p7i',  left  pneumogastric  nerves.  The  permanent  systemic  arteries  are  repre- 
isented  in  deep  shade. 

The  aortic  arch  has  been  observed  completeli/  douhle  in  two  remarkable  cases, 
known  as  those  of  Malacame  and  Hommel,  and  various  less  complete  cases  of  a 
similar  kind  have  been  observed.  HommeFs  case  admits  of  being  explained  on 
the  supposition  simply  of  both  the  right  and  left  fourth  branchial  arches  having 
remained  pervious,  and  undergone  equal  development.  The  pulmonary  artery  was 
situated  to  the  left  of  the  main  aortic  stem  ;  the  right  and  left  aortic  arches 
embraced  closely  the  trachea  and  gullet  in  a  ring,  and  each  arch  gave  rise  to  a 
common  carotid  and  subclavian  artery  in  the  order  now  mentioned.  Malacarne's 
case  is  different,  and  seems  to  have  been  complicated  with  some  remarkable 
abnoimal  mode  of  development  of  the  arterial  stem.  The  two  arches,  as  in 
Hommel's  case,  embraced  the  trachea  and  gullet,  but  they  divided  close  to  the 
heart,  so  as  to  receive  the  pulmonary  stem  between  them  ;  and  each  gave  rise  to 
a  subclavian,  an  external,  and  an  internal  carotid  artery,  in  the  order  now  stated, 


Fig.  244. 
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which  cannot  be  explained  by  what  is  as  yet  known  of  the  modes  of  develop- 
ment of  the  branchial  vascular  arches. 

The  existence  of  a  rigid  aortw  arcli,  that  is,  one  passing"  to  the  right  of  the 
trachea  and  gullet,  instead  of  the  usual  left  arch,  is  easily  explained  on  the  sup- 
position of  the  fourth  right  branchial  arch  having  been  developed  instead  of  the 
left ;  and  accordingly  there  are  instances  of  this  variety,  in  which  no  other 
deviation  from  the  natural  condition  of  the  parts  exists,  beyond  what  proceeds 
from  the  change  of  side  taken  by  the  aortic  arch,  leading  to  the  innominate  or 
brachio-cephalic  artery  being  a  left  one,  or  furnishing  the  left  subclavian  and 
carotid  arteries,  and  the  succeeding  vessels  being  the  right  carotid  and  right  sub- 
clavian. The  recurrent  laryngeal  nerve  forms  its  sling  on  the  right  side,  round 
the  aortic  arch,  and  on  the  left  round  the  arch  of  the  subclavian  artery. 

Under  the  same  division  as  the  foregoing  might  also  be  brought  those  remark- 
able and  numerous  cases  of  varieties  in  the  mode  of  closm'e  of  the  ductus  arteri- 
osus and  of  its  union  with  the  aortic  root  or  other  vessels  ;  but  these  and  other 
modifications  of  the  variations  of  the  arches  may  best  fall  under  the  next 
division. 

4.  Varieties  of  the  xjosterior  part  of  tlic  arcli  and  ductus  arteriosus  belong  pro- 
perly to  the  changes  occurring  in  connection  with  the  posterior  embryonic  aortic 
roots. 

One  of  the  most  frequent  varieties  of  this  group  is  that  of  the  subclavian  artery 
(of  the  right  side,  when  the  aortic  arch  is  left  or  normal)  rising,  as  it  has  been 
described,  from  the  back  part  of  the  arch,  or  fourth  in  the  series  of  vessels  pro- 
ceeding from  it,  but  which,  according  to  embryological  elucidation,  would  be  more 
correctly  designated  as  the  subclavian  artery  formed  in  connection  with  one  of 
the  posterior  aortic  roots ;  the  natural  anterior  root  and  arch  being  abnormally 
closed.  In  such  cases  the  subclavian  artery  takes  its  course  behind  the  trachea 
and  gullet  to  reach  its  subsequent  natural  place  as  it  passes  between  the  scalene 
muscles  and  over  the  first  rib. 


Fi-.  245, 


Fig.  245. — Diagram  of  the  natural  origin  op  Vessels  from 
THE  Aortic  Arch  as  compared  with  the  Displaced  Sub- 
clavian Artery. 

(I).  The  normal  disposition  ;  (II),  the  right  subclavian  artery 
displaced  or  proceeding  from  the  right  aortic  root.  A,  A, 
ascending  and  descending  parts  of  the  thoracic  aorta  ;  P,  pul- 
monary stem ;  d,  ductus  arteriosus  ;  a,  right  aortic  root  or  its 
remains  ;  a',  left  aortic  root ;  c,  common  carotid  arteries ,  i, 
innominate  artery  ;  s,  riglit,  and  s',  left  subclavian  arteries  ; 
right,  and  v',  left  vertebral  arteries. 


A  similar  variety  may  occur  in  an  instance  of  right 
aortic  arch,  in  which  case  it  is  the  left  subclavian  artery 
which  takes  the  abnorm.al  course.  In  both  examples  of 
this  variety,  the  anterior  part  of  the  subclavian  arch  being 
absent,  the  inferior  lar;yTigeal  nerve  is  not  recurrent,  but 
l^asses  directly  to  the  larynx,  without  being  drawn  down 
as  a  sling  or  loop  by  the  sirbclavian  artery. 

There  are  also  many  instances  of  transitions  or  grada- 
tions between  these  cases  and  the  completely  double  aortic- 
arch.  See  a  paper  on  Varieties  of  the  Arch  of  the 
Aoi-ta,"  by  Turner,  in  Brit,  and  For.  Med.  Chir.  Eeview, 
1863,  and  "  Description  of  a  Case  of  Right  Aortic  Arch," 
by  Allen  Thomson,  in  Glasg.  Med.  Journ.  1862,  in  which 
such  cases  are  more  fully  explained,  and  also  the  works 
of  Kenle,  Hyrtl  and  Struthers. 

In  some  of  the  instances  of  aberrant  subclavian  artery 
of  the  kind  now  referred  to,  the  vertebral  artery  is 
detached  from  the  subclavian,  and  rises  directly  from  the  arch  of  the  aorta. 

Under  the  same  division  may  be  lirought  those  numerous  varieties  in  the 
closure  of  the  ductus  arteriosus  and  its  union  with  the  aorta  or  other  vessels. 
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which  have  been  observed  ;  the  greater  number  of  which  it  will  be  understood, 
from  the  nature  of  the  change  in  the  circulation  which  takes  place  at  birth,  are 
only  compatible  with  intra-uterine  life.  Such  are  those  cases  in  which  the 
pulmonary  artery  leads  through  the  ductus  arteriosus,  or  fifth  branchial  arch  of 
the  left  side  into  the  descending-  aorta  ;  while  the  aortic  arch  itself  is  completely 
separated  by  a  constriction  or  even  a  complete  closure  of  its  tube  from  the 
descending  part  of  the  aorta.  It  is  remarkable,  however,  that  in  some  rare  cases 
of  the  kind  now  refeiTed  to,  life  has  been  prolonged  after  birth,  and  the  ductus 
arteriosus  having  become  closed,  probably  gradually,  the  descending  aorta  has 
come  to  receive  a  full  supply  of  blood  from  enlarged  anastomosing  vessels 
(internal  mammary,  intercostal,  &c.)  passing  betvv^een  the  vessels  which  rise  from 
the  arch  and  those  connected  with  the  descending  aorta. 

Along  with  the  same  division  may  also  be  classed  the  series  of  converse  cases, 
in  which  the  pulmonary  arch  being  closed  anteriorly,  the  pulmonary  vessels  have 
received  their  supply  of  blood  from  the  descending  aorta.  Such  examples  of  the 
origin  of  the  pulmonary  arteries  from  the  aorta,  as  they  have  been  styled,  and 
examples  of  the  origin  of  the  left,  or  in  most  rare  cases  of  the  right  subclavian 
artery  from  the  ductus  arteriosus  or  from  one  of  the  pulmonary  arteries,  are 
explicable  by  reference  to  the  same  group  of  developmental  phenomena. 

5.  The  varieties  in  the  numbci'  and  j^ositioji  of  the  vessels  sjJi'inging  from  the 
arch  of  the  aorta  are  extremely  numerous  ;  some  very  frequent,  others  compa- 
ratively rare.  These  vessels  may  be  all  collected  into  one  trunk,  or  they  may 
rise  separately  from  the  aorta  to  the  number  of  six.  In  the  rare  case  of  one 
trunk,  we  may  suppose  the  anterior  aortic  roots  to  be  combined  so  as  to  collect 
all  the  branches  proceeding  from  them  together,  as  naturally  occurs  in  what  is 
called  the  anterior  aorta  of  the  horse. 

The  cases  of  two  vessels  from  the  arch  may  be  of  two  kinds  ;  one,  which  is  the 
commonest  of  all  the  varieties  of  the  aortic  vessels,  in  which  the  left  carotid  is 
imited  with  the  innominate  artery  into  a  common  stem  :  and  the  other,  com- 
paratively rare,  in  which  there  are  tvv^o  innominate  or  brachio-cephalic  trunks, 
as  in  birds. 

Three  is  the  normal  number  of  branches  rising  separately  from  the  arch  in 
man,  and  apes,  and  some  other  mammals.  There  is,  however,  a  rarer  form  of 
variety  in  which  the  number  is  the  same,  and  in  which,  as  occurs  naturally  in 
some  cetacea,  the  subclavians  are  both  separate  vessels,  and  the  two  carotids 
spring  from  a  common  stem  in  the  interval  between  them. 

The  commonest  form  of  the  condition  in  which  there  ai*e  four  vessels  rising 
from  the  aortic  arch,  is  that  in  which  the  sessile  left  vertebral  artery  rises 
between  the  left  carotid  aud  subclavian  arteries.  A  rarer  form  is  that  in  w^ich 
the  vessels  rising  from  the  arch  are  successively  the  right  subclavian,  the  right 
carotid,  the  left  carotid,  and  the  left  subclavian  arteries. 

The  number  of  five  arteries  proceeds  from  the  division  of  the  innominate  into 
subclavian  and  carotid,  together  with  separate  origin  of  the  left  vertebral  artery. 

In  the  case  of  six  vessels  proceeding  from  the  single  arch,  of  which  there  is  an 
instance  described,  the  vessels  were  in  the  following  order,  vvhich  is  that  which 
might  be  anticipated  from  the  mode  of  development,  viz.,  right  subclavian, 
vertebral  and  carotid,  left  carotid,  vertebral  and  subclavian  arteries. 

There  are,  however,  many  other  varieties  and  modifications  of  those  already 
mentioned,  for  which  the  fuller  vrorks  already  quoted  may  be  referred  to. 

BBANCHES  OF  THE  ARCH  OF  THE  AORTA. 

The  coronary  arteries  are  two  small  vessels,  named  right  and  left^, 
which  arise  from  the  root  of  the  aorta  in  the  upper  parts  of  the  two 
anterior  of  the  three  sinuses  of  Yalsalva,  on  a  level  with  the  margins 
of  the  semilunar  valves. 

The  right  coronary  artery  about  the  size  of  a  crow's  quill,  runs 
obliquely  in  the  auriculo-ventricular  groove  towards  the  right  side,  and 
thence  along  the  posterior  aspect  of  the  heart,  until  it  reaches  the  Hne  of 
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separation  between  the  two  ventricles,  where  it  divides  into  two  branches. 
The  smaller  of  these  continues  transversely  in  the  groove  between  the 
left  auricle  and  ventricle,  approaching  the  termination  of  the  transverse 
branch  of  the  left  coronary  artery  ;  while  the  other  branch  runs  longi- 
tudinally downwards  along  the  posterior  wall  of  the  septum  between 
the  ventricles,  giving  branches  to  each  ventricle  and  to  the  septum 
between  them. 

In  its  course  the  right  coronary  artery  gives,  besides  the  offsets 
already  noticed,  small  branches  to  the  right  auricle  and  ventricle,  and 
also  to  the  first  part  of  the  pulmonary  artery.  Along  the  right  border 
of  the  ventricle  a  rather  large  branch  usually  descends  towards  the  apex 
of  the  heart,  and  gives  offsets,  in  its  progress,  to  the  anterior  and 
posterior  surfaces  of  the  ventricle. 


Fis.  246. 


Fig.  246, — View  op  the  Heart  and 
CoRONAur  Arteries  prom  before  (E,. 
Quain).  ^ 

The  pulmonary  artery  has  been  cut  short 
close  to  its  origin  in  order  to  show  the  first 
part  of  the  aorta.  1,  anterior  part  of  the 
right  ventricle  ;  2,  left  ventricle  ;  3,  root 
of  the  pulmonary  artery ;  4,  ascending  part 
of  the  arch  of  the  aorta  ;  4',  the  posterior 
or  descending  part  of  the  arch  ;  between 
these  is  seen  the  transverse  or  middle  part 
from  which  the  brachio-cephalic  arteries  take 
their  origin  ;  4",  the  descending  aorta ; 
5,  the  appendix  and  anterior  part  of  the 
right  auricle  ;  6,  those  of  the  left  auricle  ; 
7,  the  right,  and  7',  the  left  innominate  or 
brachio-cephalic  veins  joining  to  form  the 
vena  cava  superior  ;  8,  the  inferior  vena 
cava  below  the  diaphragm  ;  9,  one  of  the 
large  hepatic  veins  ;  + ,  placed  in  the  right 
auriculo-ventricular  groove,  points  to  the 
right  or  posterior  coronary  artery  ;  ++, 
Ijlaced  in  the  anterior  interventricular 
groove,  points  to  the  left  or  anterior  coro- 
nary artery. 


The  left  coronary  artery  is  rather 
smaller  than  the  preceding,  and 
arises  from  the  left  anterior  sinus 
of  Valsalva.  It  passes  behind  and 
then  to  the  left  side  of  the  pul- 
monary artery,  appearing  between 
that  vessel  and  the  left  auricular 
appendage.  At  first  it  descends  obliquely  towards  the  anterior  inter- 
ventricular sulcus,  where  it  divides  into  two  branches.  Of  these,  one 
pursues  a  transverse  direction,  turning  outwards  and  to  the  left  side 
in  the  groove  between  the  left  ventricle  and  auricle,  and  approaching 
at  the  posterior  aspect  of  the  heart  the  transverse  branch  of  the  right 
coronary  artery  ;  the  other  branch,  much  the  larger,  descends  on  the 
anterior  surface  of  the  heart  along  the  line  of  the  interventricular 
groove,  to  the  right  of  the  apex. 

The  left  coronary  artery  supplies  some  small  branches  at  its  com- 
mencement to  the  pulmonary  artery,  to  the  coats  of  the  aorta,  and  to 
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the  left  auricular  appendage  ;  its  two  branches  also  furnish  throughout 
their  course  smaller  offsets,  which  supply  the  left  auricle,  both  ventricles, 
and  the  interventricular  septum. 

It  has  been  customary  to  describe  the  transverse  branches  of  the  coronary- 
arteries  as  anastomosing  in  the  left  auriculo-ventricular  sulcus,  and  the  des- 
cending branches  as  anastomosing  near  the  apex  of  the  heart,  and  this  description 
was  never  doubted  till  it  was  found  by  Hyrtl,  as  the  result  of  separate  injection 
of  these  vessels,  that  the  branches  of  one  coronary  artery  cannot  be  injected  with 
material  introduced  into  the  other.    (Nat.  Hist.  Review.  1861,  p.  321.) 

Varieties. — The  coronary  arteries  have  been  observed  in  a  few  instances  to 
commence  by  a  common  trunk,  from  which  they  diverged  and  proceeded  to  their 
usual  destination.  The  existence  of  three  coronary  arteries  is  not  a  very  rare 
occurrence,  the  third  being  small,  and  arising  close  by  one  of  the  others.  Meckel, 
in  one  instance,  observed  four,  the  supplementary  vessels  appearing  like  branches 
of  one  of  the  coronary  arteries  transferred  to  the  aorta. 

THE   INNOMINATE  AETEEY. 

The  innominate,  or  brachio-cephalic  arter}^  the  largest  of  the  vessels 
which  proceed  from  the  arch  of  the  aorta,  arises  from  the  commence- 
ment of  the  transverse  portion  of  the  arch,  before  the  left  carotid 
artery.  From  this  point  the  vessel  ascends  obliquely  towards  the  right, 
until  it  arrives  opposite  the  sterno-clavicular  articulation  of  that  side, 
nearly  on  a  level  with  the  upper  mar^^in  of  the  clavicle,  where  it  divides 
into  the  right  subclavian  and  the  right  carotid  artery.  The  place  of 
bifurcation  would,  in  most  cases,  be  reached  by  a  probe  passed  back- 
wards through  the  cellular  interval  between  the  sternal  and  clavicular 
portions  of  the  sterno-mastoid  muscle.  The  length  of  the  innominate 
artery  is  very  variable,  but  usually  ranges  from  an  inch  and  a  half  to 
two  inches. 

This  artery,  lying  for  the  most  part  within  the  thorax,  is  placed 
behind  the  first  bone  of  the  sternum,  from  which  it  is  separated  by  the 
sterno-hyoid  and  sterno- thyroid  muscles,  and  a  little  lower  down  by  the 
left  innominate  vein,  which  crosses  the  artery  at  its  root.  The  lower 
part  of  the  innominate  artery  lies  in  front  of  the  trachea,  which  it 
crosses  obliquely  :  on  its  left  side  is  the  left  carotid  arterj^  with  the 
thymus  gland  or  its  remains  ;  and  to  the  right  is  the  corresponding 
brachio-cephalic  vein  and  the  pleura. 

No  branches  usually  arise  from  this  vessel. 

Varieties. — The  length  of  the  innominate  artery  sometimes  exceeds  two  inches, 
and  occasionally  it  measures  only  one  inch  or  less.  Its  place  of  division  is  a 
point  of  surgical  interest,  inasmuch  as  upon  it  in  a  great  measure  depends  the 
accessibility  of  the  innominate  in  the  neck,  and  the  length  of  the  right  subclavian 
artery.  It  has  sometimes  been  found  dividing  at  a  considerable  distance  above 
the  clavicle,  and  sometimes,  but  less  frequently,  below  it.  Though  usually  des- 
titute of  branches,  this  vessel  has  been  observed  to  supply  a  thyroid  branch,  the 
thyroidea  ima,  and  sometimes  a  thymic  branch,  or  a  bronchial,  which  descends  in 
front  of  the  trachea. 

The  thyroidea  ima,  is  an  occasional  artery.  When  present,  it  usually  arises  (as 
already  stated)  from  the  innominate  trunk,  but  in  som-e  instances  it  has  been  observed 
to  come  from  the  right  common  carotid  artery,  or  from  the  aorta  itself.  More 
rarely  it  arises  from  the  right  internal  mammary,  or  the  right  subclavian.  It  is 
of  very  different  size  in  different  bodies,  and  compensates  in  various  degrees  for 
deficiencies  or  absence  of  the  other  thyroid  arteries.  It  ascends  to  its  destination 
in  front  of  the  trachea,  and  its  presence  might  therefore  complicate  the  operation 
of  tracheotomy. 

A  A  2 


356 


ARTERIES  OF  THE  HEAD  AND  NECK. 


COMMON   CAEOTID  ARTERIES. 
POSITION  AND  RELATIOINS— DIFFERENCE   ON  THE  TWO  SIDES. — The 

common  carotid  arteries  of  the  right  and  left  sides  of  the  body  are  nearly 
similar  in  their  course  and  position  whilst  they  are  in  the  neck ;  but 


Fig.  247. 


The  sterno-mastoid,  sterno-tliyroicl,  sterno-hyoid,  and  omo-liyoid  muscles  have  been 
removed,  the  trapezius  has  been  detached  from  the  outer  part  of  the  clavicle  and  turned 
backwards,  and  the  inner  part  of  the  clavicle  has  been  removed  :  a,  parotid  gland  near 
the  place  where  the  duct  of  Stenson  leaves  it ;  h,  angle  of  the  jaw  and  masseter  muscle  ; 
c,  submaxillary  gland,  enclosed  between  the  digastric  and  stylo-hyoid  muscles  ;  d,  divided 
iipper  part  of  the  sterno-mastoid  muscle ;  c,  front  of  the  hyoid  bone  ;  /,  thyroid  cartilage  ; 
g,  isthmus  of  the  thyroid  gland  ;  A,  the  trachea ;  i,  i',  the  sawn  ends  of  the  clavicle,  the 
portion  between  them  having  been  removed  ;  Ic,  the  first  rib  ;  I,  front  of  the  sternum  ; 
m,  scalenus  medius  ;  n,  levator  anguli  scapulse  ;  o,  deep  surface  of  the  trapezius  ;  p,  on 
the  longus  colli  muscle,  pointing  to  the  pneumogastric  nerve  ;  IV,  the  uppermost  of  the 
nerves  of  the  brachial  plexus  ;  A,  the  innominate  artery;  1,  right  common  carotid  artery ; 
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1',  placed  on  the  left  sterno-thyroid  muscle,  points  to  a  part  of  the  left  common  carotid  ; 
2,  internal  carotid  ;  2',  upper  part  of  the  internal  jugular  vein,  which  has  been  removed 
between  i,  and  2' ;  3,  and  4,  external  carotid  ;  3  is  placed  at  the  origin  of  the  superior 
thyroid  artery  ;  4,  at  that  of  the  lingual  ;  farther  up  the  vessel  may  be  seen  the  separa- 
tion of  the  sterno-mastoid  twig  and  the  facial  and  occipital  branches  from  the  main  vessel  ; 
5,  is  placed  on  the  thyro-hyoid  muscle  between  the  hyoid  and  laryngeal  branches  of  5', 
the  superior  thyroid  artery ;  6,  the  facial  artery  passing  over  the  base  of  the  jaw  ;  7,  the 
superficial  temporal  artery  ;  8,  the  first  part,  8',  the  third  part  of  the  subclavian  artery  ; 
8",  the  subclavian  vein  separated  from  the  artery  by  the  scalenus  anticus  muscle  ;  9,  is 
placed  on  the  scalenus  anticus  muscle  in  the  angle  between  the  transversalis  colli  and 
suprascapular  branches  of  the  thyroid  axis  ;  10,  outer  part  of  the  suprascapular  artery; 
10^,  transverse  cervical  branches  passing  into  the  deep  surface  of  the  trapezius  ;  10",  the 
posterior  scapular  artery,  rising  directly  from  the  third  part  of  the  subclavian  artery  ;  11, 
on  the  scalenus  anticus  muscle,  points  to  the  inferior  thyroid  artery  near  the  place  where 
the  ascending  cervical  artery  of  the  neck  is  given  off ;  the  phrenic  nerve  lies  on  the 
muscle  to  the  outside  of  the  figure  at  i,  the  suprasternal  twig  of  the  suprascapular  artery 
is  shown. 

they  differ  materially  in  their  place  of  origin,  and  consequently  in 
their  length  and  position,  at  their  commencement.  On  the  right  side 
the  carotid  artery  commences  at  the  root  of  the  neck  behind  the  upper 
part  of  the  sterno- clavicular  articulation,  afc  the  bifurcation  of  the 
innominate  artery  ;  but  on  the  left  side  the  carotid  arises  within  the 
thorax,  from  the  highest  part  of  the  arch  of  the  aorta,  very  near  the 
origin  of  the  innominate  artery. 

The  left  carotid  is  thus  as  a  whole  longer  than  the  right,  and  its  first 
part  is  placed  at  some  depth  within  the  thorax.  While  within  the  thorax, 
the  left  carotid  ascends  obliquely  behind  and  at  some  distance  from  the 
upper  piece  of  the  sternum  and  the  muscles  (sterno-hyoid  and  sterno- 
thyroid) connected  with  that  part  of  the  bone  ;  it  is  covered  in  front 
by  the  remains  of  the  thymus  gland,  and  is  crossed  by  the .  left 
innominate  vein.  This  part  of  the  artery  lies  in  front  of  the  trachea, 
and  of  the  oesophagus,  which,  at  the  root  of  the  neck,  deviates  a  little 
to  the  left  side  ;  the  thoracic  duct  is  also  behind  it.  The  left  carotid 
artery  here  lies  between  the  innominate  and  the  left  subclavian  arteries, 
and  the  vagus  nerve  is  to  its  outer  side. 

In  the  neck  the  common  carotid  artery  of  either  side  reaches  from 
behind  the  sterno-clavicular  articulation  to  the  level  of  the  upper  border 
of  the  thyroid  cartilage,  where  it  divides  into  two  great  branches,  of 
which  one  is  distributed  to  the  cranium  and  face,  and  the  other  to  the 
brain  and  eye.  These  divisions  have,  from  their  destination,  been 
named  respectively  the  external  and  internal  carotid  arteries. 

The  oblique  course  taken  by  the  common  carotid  artery  along  the  side 
of  the  neck  is  indicated  by  a  line  drawn  from  the  sterno-clavicular  arti- 
culation to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  of  the  temporal  bone.  At  the  root  of  the  neck,  the  arteries  of 
opposite  sides  are  separated  from  each  other  only  by  a  narrow  interval, 
corresponding  with  the  width  of  the  trachea  ;  but,  as  they  ascend,  they 
are  separated  by  a  much  larger  interval,  corresponding  with  the  breadth 
of  the  pharynx  and  larynx.  The  carotid  arteries  have  the  appearance 
of  being  placed  farther  back  at  the  upper  than  at  the  lower  part  of  the 
neck,  owing  to  the  forward  projection  of  the  laiynx  above. 

The  common  carotid  artery  is  enclosed,  together  with  the  internal 
jugular  vein  and  the  vagus  nerve,  in  a  common  sheath,  which  is 
continuous  with  the  deep  cervical  fascia ;  the  nerve,  artery  and 
vein  are,  however,  each  contained  in  a  separate  fibrous  investment 
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within  the  sheath.  The  artery  is  deeply  placed  at  the  lower  part  of 
the  neck,  but  is  comparatively  superficial  towards  its  upper  end.  It 
is  covered  below  by  the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid 
muscles,  in  addition  to  the  platysma  and  the  layers  of  fascia  between 
and  beneath  the  muscles  ;  and  it  is  crossed  opposite  or  near  the  lower 
margin  of  the  cricoid  cartilage  by  the  omo-hyoid  muscle.  From  this 
point  upwards  to  its  bifurcation,  the  vessel  is  covered  by  the  sterno- 
mastoid,  by  the  platysma  and  fascia,  and  by  the  common  integument ; 
and  lies  in  a  triangular  space  bounded  by  the  sterno-mastoid,  the  omo- 
hyoid, and  the  digastric  muscles. 

Posteriorly,  the  artery  is  supported  by  the  cervical  vertebras,  the 
longus  colli  and  rectus  capitis  anticus  muscles  intervening.  Hence  the 
flow  of  blood  through  it  may  be  commanded  by  pressure  directed  back- 
wards against  the  vertebral  column.  The  inferior  thyroid  artery  crosses 
behind  the  carotid  sheath. 

On  the  inner  side  the  vessel  is  in  contact  with  the  trachea,  the 
thyroid  body  (which  often  overlaps  the  artery),  the  larynx,  and  the 
pharynx.  Along  its  outer  side  are  placed  the  internal  jugular  vein 
and  the  vagus  nerve. 

Relation  to  veins. — The  internal  jugular  vein  is  close  to  the  artery 
at  the  upper  part  of  the  neck,  but,  in  approaching  the  thorax,  the  veins 
of  both  sides  incline  to  the  right,  and  hence  that  of  the  right  side  is 
separated  from  the  artery  by  an  angular  interval,  while  that  of  the  left 
side  approaches  the  artery,  and  even  lies  in  front  of  it  at  the  lower  part 
of  the  neck. 

Crossing  over  the  upper  part  of  the  common  carotid  artery  to  join 
with  the  jugular  vein,  are  two  or  more  superior  thyroid  veins,  which 
occasionally  form  a  sort  of  plexus  over  the  artery.  A  middle  thyroid 
vein  not  unfrequently  crosses  the  artery  about  half  way  up  the  neck. 

The  anterior  jugitlar  vein,  where  it  turns  outwards  under  the  sterno- 
mastoid  muscle  to  join  the  subclavian,  crosses  the  lower  part  of  the 
artery.  This  vein  is  generally  of  small  size,  but  occasionally  is  rather 
large,  and  is  placed  nearly  over  the  carotid  artery  along  the  neck. 

Relation  to  nerves. —  The  descending  branch  of  the  hypoglossal 
nerve,  descendens  noni,  usually  rests,  together  with  the  branches  of 
cervical  nerves  which  join  it,  on  the  fore  part  of  the  sheath  of  the 
carotid  artery,  and  crosses  it  from  the  outer  to  the  inner  side  :  in  some 
instances  this  branch  descends  within  the  sheath  between  the  carotid 
artery  and  jugular  vein.  The  vagus  nerve  lies  within  the  sheath  of  the 
vessels  between  the  artery  and  vein  posteriorly  :  it  was  in  one  case 
observed  to  descend  over  the  artery.  The  sympathetic  nerve  is  placed 
along  the  back  of  the  sheath,  between  it  and  the  vertebral  muscles,  and 
the  recurrent  laryngeal  nerve  crosses  inwards  behind  the  lower  part  of 
the  sheath. 

The  common  carotid  artery  usually  gives  off  no  branch,  and  therefore 
continues  of  equal  size  in  its  whole  length,  except  at  its  bifurcation, 
where  a  slight  enlargement  is  observable. 

Varieties. —  Origin. — The  right  carotid  artery  occasionally  arises  directly  from 
th.e  aorta,  or  in  conjunction  with  the  left  carotid.  "Wlien  it  arises  from  the  aorta, 
it  is  usually  the  first  vessel  from  the  arch,  the  subclavian  being  displaced  ;  but  it 
has  been  found  to  occupy  the  second  place, — the  right  subclavian,  or,  very  rarely, 
the  left  carotid  being  the  first. 

The  place  at  which  the  right  carotid  artery  commences  varies  with  the  point 
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of  bifurcation  of  the  innominate  artery.  A  change  from  the  usual  position  on  a 
level  with  the  upper  border  of  the  clavicle  was  found  by  R.  Quain  in  the  propor- 
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Fig.  248. — Dissection  of  the  Eight  Side  op  the  Neck  to  show  the  Carotid  and 
Subclavian  Arteries,  &c.  (from  E.  Quain).  ^ 

a,  angle  of  the  jaw  and  masseter  muscle  ;  h,  parotid  gland  ;  + ,  the  posterior  belly  of 
the  digastric  muscle  ;  c,  submaxillary  gland  ;  d,  mylohyoid  muscle  below  the  anterior 
belly  of  the  digastric  muscle  ;  e,  upper  belly  of  the  omohyoid  muscle  ;  e',  lower  belly  ; 
f,  sterno-hyoid  muscle ;  g,  sterno-thyroid  ;  1,  upon  the  sterno-mastoid  muscle,  points  by 
a  line  to  the  upper  part  of  the  common  carotid  artery  ;  2,  upon  the  scalenus  anticus 
muscle,  points  to  the  third  part  of  subclavian  artery  ;  3,  upon  the  scalenus  medius,  points 
to  the  superficial  transverse  cervical  artery  crossing  the  axillary  nerves  ;  4,  points  to  the 
posterior  scapular  artery,  passing  under  the  levator  scapulaj  muscle  ;  5,  placed  upon  the 
clavicle,  points  to  the  suprascapular  artery  ;  6,  external  carotid  artery  ;  6',  internal 
carotid  artery  ;  7,  upon  the  thyro-hyoid  muscle,  points  to  the  superior  thyroid  artery 
giving  superiorly  its  hyoid  branch  ;  8,  is  placed  upon  the  hyo-glossus  muscle  within  the 
arch  of  the  lingual  artery  ;  9,  placed  on  the  stylo-hyoid  muscle,  indicates  the  facial 
ai-tery  ;  10,  origin  of  the  occipital  artery,  from  the  root  of  which  the  small  sterno-mastoid 
artery  is  given  off ;  between  the  occipital  and  the  facial  arteries,  -f ,  upon  the  posterior 
belly  of  the  digastric  muscle,  points  to  the  continuation  of  the  external  carotid  artery 
before  entering  the  parotid  gland. 
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tion  of  about  one  case  in  eight  and  a  half  of  those  observed  by  him  ;  and  it  was 
found  to  occur  more  frequently  above  than  below  that  point. 

The  left  carotid  artery  varies  in  its  origui  much  more  frequently  than  the 
right.  In  the  greater  number  of  its  deviations  from  the  ordinary  place  of  origin, 
this  artery  arises  from,  or  in  conjunction  with  the  innominate  artery  ;  and  in 
those  cases  in  which  the  right  subclavian  is  a  separate  branch  of  the  aorta,  the 
two  carotids  most  frequently  arise  by  a  common  trunk. 

In  cases  of  transposition,  or  of  right  aortic  arch  without  other  abnormality, 
the  left  common  carotid  springs  from  a  left  innominate  artery,  which  is  the  first 
vessel  to  rise  from  the  arch,  and  the  right  carotid  is  the  second  vessel. 

Place  of  dldsio7i. — This  often  deviates  somewhat  from  its  usual  position  ;  it 
does  so  more  frequently  in  an  upward  than  in  a  downward  direction.  It  is  often 
as  high  as  the  os  hyoides,  and  occasionally  much  higher.  It  is  found  from  time 
to  time  opposite  the  middle  of  the  larynx,  and,  in  rare  instances,  opposite  the 
lower  margin  of  the  cricoid  cartilage,  or  even  lower.  One  case  was  observed  by 
Morgagni,  in  which  the  carotid  artery,  measuring  one  inch  and  a  half  in 
length,  divided  at  the  root  of  the  neck.  ("  De  Sedibus  et  Causis  Morborum," 
Epist.  29,  Art.  20.)  The  common  carotid  artery  has  been  found,  as  a  very  rare 
occurrence,  to  ascend  in  the  neck  n-ithout  dlvid'mg  into  its  two  usual  terminal 
branches  ;  the  internal  carotid  artery  being  altogether  wanting. 

In  two  recorded  cases  the  common  carotid  artery  was  absent,  the  external  and 
internal  carotids  arising  directly  from  the  arch  of  the  aorta. 

J  delation  to  nerves. — In  one  case  the  pneumogastric  nerve  v.^as  observed  to 
descend  in  front  of  the  artery. 

Occasional  hranclies. — The  common  carotid  artery  sometimes  gives  origin  at 
its  upper  part  to  the  superior  thyroid  artery,  and,  in  some  rare  cases,  to  a 
laryngeal  or  an  inferior  thyroid  branch  ;  also,  in  a  few  instances,  to  the  vertebral 
artery. 

GUHGICAIj  anatomy  05-  THE  COMMON  CAROTID  ABTERY. 

As  the  common  carotid  does  not  in  ordinary  cases  furnish  any  branch,  a 
ligature  can  be  applied  to  any  part  of  the  vessel  except  immediately  at  its 
commencement  and  termination.  It  is  usually  tied  either  immediately  above 
or  below  the  omo-hyoid  muscle,  the  operation  above  the  muscle  being  pre- 
ferred if  possible  because  here  the  artery  is  more  superficial,  and  is  at  the  same 
time  free  from  the  difficulties  offered  by  the  muscles  lower  down,  and  by  the 
superior  thyroid  veins,  if  the  artery  be  secured  near  its  bifurcation.  An  incision 
three  inches  long  is  made  from,  the  level  of  the  hyoid  bone  downwards  along  the 
inner  margin  of  the  stemo-mastoid  muscle. 

Before  dividing  the  integument  it  is  well  to  ascertain  Vv^hether  the  anterior 
jugular  vein  be  in  the  line  of  incision.  The  sterno -mastoid  is  slightly  everted, 
and  the  anterior  belly  of  the  omo-hyoid  displayed,  Vt^hich  last  is  then  raised  and 
turned  inwards.  On  the  front  of  the  sheath  of  the  vessels  may  now  be  seen 
the  descendens  noni  nerve.  The  sheath  is  to  be  opened  over  the  artery  near  the 
trachea  in  order  to  avoid  the  internal  jugular  vein,  and  it  is  best  to  insert  the 
aneurism  needle  conveying  the  ligature  on  the  outer  side  of  the  artery,  for  thus 
■the  vein  and  the  pneumogastric  nerve  -will  be  most  effectually  avoided.  Should 
the  internal  jugular  vein  lie  in  front  of  the  artery,  as  it  sometimes  does  on 
the  left  side,  and  especially  at  the  lower  part  of  the  neck  on  that  side,  it  will  be 
a  source  of  much  difficulty  in  completing  the  operation,  and  much  caution  will 
be  required  in  passing  the  aneurism  needle  with  the  ligature  about  the  artery. 
Should  the  operation  be  performed  at  the  lower  part  of  the  neck,  some  fibres  of 
the  muscles  will  require  to  be  cut  across  in  order  to  lay  the  artery  bare  with 
facility ;  and  the  necessity  for  this  step  increases  in  approaching  towards  the 
clavicle. 

EXTEKNAL  CAEOTID  AETERY. 

FORM  POSITION. — The  external  carotid  artery,  distributed  mainly 
to  the  face  and  to  the  walls  of  the  cranium,  is  smaller  than  the  internal 
carotid  in  young  persons  :  but  the  two  are  nearly  of  equal  size  in 
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adults.  It  reaches  from  the  point  of  division  of  the  common  carotid, 
opposite  the  upper  margin  of  the  thyroid  cartilage,  to  the  neck  of  the 
condyle  of  the  lower  jaw-bone,  or  a  little  lower,  and  there  divides 
into  its  two  terminal  branches,  the  temporal  and  the  internal  maxillary. 
It  diminishes  rapidly  as  it  ascends,  owing  to  the  number  and  size  of 
the  branches  which  spring  from  it. 

At  first  the  external  carotid  lies  nearer  to  the  middle  line  of  the  body 
than  the  internal  carotid  ;  but  it  soon  becomes  superficial  to  that 
artery,  at  the  same  time  curving  slightly  forwards  as  it  ascends  to  its 
place  of  division.  At  its  origin  this  artery  is  concealed  by  the  sterno- 
mastoid  muscle,  emerging  from  beneath  which,  it  is  covered  only  by  the 
platysma  myoides  and  the  fascia,  and  traverses  the  upper  part  of  a 
triangular  intermuscular  space  bounded  by  the  sterno-mastoid,  omo- 
hyoid and  digastric  muscles  ;  it  then  becomes  deeply  placed,  passing 
beneath  the  stylo-hyoid  and  digastric  muscles,  and  finally  becoming 
embedded  in  the  substance  of  the  parotid  gland.  In  the  lower  part  of 
its  course  it  is  in  contact  with  the  pharynx  and  hyoid  bone ;  further 
up  it  is  separated  by  a  portion  of  the  parotid  gland  from  the  back  of 
the  ramus  of  the  lower  jaw,  and  rests  upon  the  styloid  process  and  the 
stylo-pharyngeus  m.uscle,  which,  with  the  glosso-pharyngeal  nerve,  are 
interposed  between  it  and  the  internal  carotid  artery. 

Relation  to  veins. — This  artery  has  usually  no  companion  vein, 
though  it  may  be  crossed  superficially  by  small  branches  of  the  con- 
tiguous veins  ;  but,  when  the  internal  maxillary  vein  joins  the  deep 
instead  of  the  superficial  jugular,  it  accompanies  the  external  carotid. 

Relation  to  nerves. — Close  to  the  digastric  muscle  the  external 
carotid  artery  is  crossed  by  the  hypoglossal  nerve,  and  at  a  short  dis- 
tance from  its  upper  end,  in  the  substance  of  the  parotid  gland,  by 
the  facial  nerve.  The  glosso-pliaryngeal  nerve  lies  between  it  and  the 
internal  carotid  ;  and  the  superior  laryngeal  nerve  is  under  both  vessels. 

Branches. — The  branches  of  the  external  carotid  artery  are  eight  in 
number,  viz.,  three  directed  forwards,  the  superior  thyroid,  the  lingual, 
and  the  facial  ;  two  directed  backwards,  the  occipital  and  posterior 
auricular  ;  and  three  extending  upwards,  the  ascending  pharyngeal 
branch,  together  with  the  temporal  and  internal  maxillary,  the  two 
terminal  branches  into  which  the  artery  divides. 

In  addition  to  the  principal  branches  here  enumerated,  the  external 
carotid  gives  ofi*  small  offsets  to  the  parotid  gland. 

Varieties. — The  peculiarities  in  the  origin  of  this  vessel  have  been  noticed 
along-  with  those  of  the  common  carotid  artery.  The  branches  are  not  unfre- 
quently  crowded  together  on  the  main  stem,  near  the  commencement,  or  at  a 
higher  point.  Occasionally  they  take  origin  at  regular  distances  in  the  whole 
length  of  the  vessel.  The  usual  number  of  branches  may  be  diminished  by  the 
association  with  another  artery  of  one  of  the  ordinary  branches,  or  by  the  union 
into  a  single  trunk  of  two  or  three  branches  which  are  usually  derived  separately 
from  the  main  artery  :  so  also  the  number  may  be  augmented  by  the  transfer  to 
this  vessel  of  some  branch  not  ordinarily  derived  from  it,  or  by  the  addition  of 
some  unusual  branch.  There  is  frequently  present  a  small  distinct  branch  for  the 
stemo-masjoid  muscle,  whi3h  bsnis'Dubwai'ds  ove:  th3  hypoglossal  nerve. 

EEANCHSS  OF  TPIE  EXTEHNAL  CARTOID  ARTERY. 

lo  Superior  Tkyrcid  Artersr. — This,  the  first  of  the  anterior  set  of 
branches,  is  given  oif  close  to  the  commencement  of  the  external  carotid. 
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immediately  below  the  great  cornu  of  the  hyoid  bone.  From  this  point 
the  artery  curves  forwards  and  downwards  to  the  upper  margin  of  the 
thyroid  cartilage  ;  it  then  descends  a  short  distance  beneath  the  omo- 
hyoid, sterno-hyoid,  and  sterno-thyroid  muscles,  furnishing  offsets  to 
those  muscles  ;  and,  reaching  the  anterior  surface  of,  the  thyroid  body, 
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Fig.  249.— Superficial  view  of  the  Arteries  of  the  Head  and  Neck  (reduced 

from  Tiedemann). 

a,  orbicularis  oris ;  h,  sterno-mastoid  ;  c,  parotid  gland  near  its  duct  ;  d,  body  of  the 
hyoid  bone  ;  e,  the  clavicle  ;  1,  trunk  of  the  common  carotid  artery  near  its  division  into 
the  external  and  internal  carotid  arteries  :  1',  the  internal  carotid  ;  2,  placed  on  the 
upper  belly  of  the  omo-hyoid  muscle,  points  to  the  superior  thyroid  artery  ;  3,  lingual 
artery  and  its  hyoid  branch  ;  4,  placed  on  the  submaxillary  gland  at  the  place  where  the 
facial  artery  is  sunk  in  the  gland,  and  again  where  the  artery  turns  over  the  lower  jaw  ; 
4',  termination  of  the  facial  artery  by  division  into  the  angular  and  lateral  nasal 
branches  ;  5,  submental  branch  ;  6,  inferior  labial  branches  ;  7,  transverse  facial  branch 
of  the  superficial  temporal  ;  8,  superficial  temporal,  passing  over  the  zygoma  and  dis- 
tributed by  8',  8',  its  anterior  and  posterior  divisions  on  the  surface  of  the  cranium  ; 
9,  occipital  artery  rising  upon  the  cranium  ;  9',  its  distribution  and  anastomosis  with  the 
temporal  and  posterior  auricular  arteries;  10,  outer  part  of  the  subclavian  artery; 
11,  superficial  cervical,  and  12,  posterior  scapular  arteries  ;  13,  suprascapular  artery  ; 
14,  acromio-thoracic  branches  of  the  axillary  artery. 
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distributes  branches  to  its  substance,  and  communicates  freely  witli  tlie 
branches  of  the  inferior  thyi'oid  artery. 

Branches. — Besides  the  branches  furnished  to  the  muscles  which  cover  it,  and 
to  the  thyroid  body,  together  with  some  to  the  lowest  constrictor  of  the  pharynx, 
the  superior  thyi-oid  furnishes  the  following-  offsets,  which  have  received  distinc- 
tive names  : — 

(ff)  The  hyoid,  a  small  branch,  running  transversely  inwards  immediately  below 
the  OS  hyoides,  and  assisting  to  supply  the  soft  parts  connected  with  that  bone. 
This  little  artery  sometimes  unites,  across  the  middle  line,  with  its  fellow  from 
the  opposite  side. 

A  superficial  descending  or  sterno-mastoid  branch,  which  passes  downwards 
a  short  distance  over  the  sheath  of  the  large  cei-vical  vessels,  and  ramifies  in  the 
sterno-mastoid  and  the  muscles  attached  to  the  thyroid  cartilage,  as  well  as  in 
the  platysma  and  neighbouring  integuments.  The  position  of  this  branch  witli 
respect  to  the  sheath  of  the  carotid  artery  is  the  only  cii-cumstance  which  gives 
it  interest.    This  branch  frequently  arises  directly  from  the  external  carotid. 

(c)  The  laryngeal  branch,  or  snperwr  laryngeal  artery^  proceeding  inwards  in 
company  with  the  superior  laryngeal  nerve,  and  piercing  the  thyi-o-hyoid  mem- 
brane. Before  entering  the  larynx  this  branch  is  covered  by  the  thyro -hyoid 
muscle.  On  reaching  the  interior  of  the  larynx,  it  ramifies  in  the  small  muscles, 
the  glands,  and  the  mucous  membrane  of  that  organ. 

{(V)  The  crico-thyroid,  a  small  branch,  td  be  noticed  on  account  of  its  position 
rather  than  its  size.  It  crosses  the  membrane  connecting  the  thyi-oid  and  cricoid 
cartilages,  and  communicates  with  a  similar  branch  from  the  other  side  :  hence 
it  may  be  a  source  of  hsemorrhage  in  the  operation  of  laryngotomy. 

Varieties — Size. — The  superior  thyroid  artery  is  frequently  much  larger,  and, 
on  the  other  hand,  it  may  be  smaller  than  usual.  In  either  case  the  deviation 
from  the  accustomed  size  is  accompanied  by  an  opposite  alteration  in  other 
thyroid  arteries.  It  has  been  seen  extremely  small,  ending  in  branches  to  the 
sterno-mastoid  muscle  and  the  larynx.  (See  the  observations  on  the  inferior 
thyroid  artery.) 

Origin. — The  superior  thyroid  is  often  transferred  to  the  upper  part  of  the 
common  carotid  artery  ;  and  it  has  been  seen  conjoined  with  the  lingual  branch, 
or  wich  that  and  the  facial  branch  of  the  external  carotid. 

There  are  sometimes  two  superior  thyroid  arteries. 

Branches. — The  branch  is  frequently  very  small,  or  absent.    The  laryn- 

fjeal  branch  arises  not  unfrequently  from  the  external  carotid  artery,  and  like- 
wise, but  rarely,  from  the  com-mon  carotid.  Examples  have  occurred  of  this 
branch  being  of  very  large  size,  and  tenninating  in  the  thyi'oid  body.  The 
laryngeal  artery  occasionally  enters  the  larynx  through  a  foramen  in  the  tiiyroid 
cartilage,  and  it  has  likewise  been  observed  to  pass  inwards  below  the  cartilage. 

2.  Lmgual  Artery. — The  lingual  artery  arises  from  the  inner 
side  of  the  external  carotid,  between  the  origins  of  the  superior  thyroid 
and  facial  arteries.  Curving  upwards  and  inwards,  it  reaches  the  upper 
margin  of  the  hyoid  bone,  behind  the  tip  of  its  great  cornu  ;  it  then 
passes  forwards  under  cover  of  the  hyo-glossus  muscle,  resting  at  first 
on  the  middle  constrictor  of  the  pharynx,  and  afterwards  on  the 
genio-hyo-glossus  muscle,  in  contact  with  which  it  ascends  almost  per- 
pendicularly to  reach  the  under  surface  of  the  tongue,  and  there  makes 
its  final  turn  forwards  to  the  tip  of  that  organ,  receiving  the  name  of 
ranine  artery. 

At  the  posterior  border  of  the  hyo-glossus  muscle,  the  hypoglossal 
nerve  crosses  the  artery,  and  passes  forwards  on  a  lower  level,  superficial 
to  the  muscle. 

Branches. — (a)  The  hyoid  branch  runs  along  the  upper  border  of  the  hyoid 
bone,  and  supplies  the  contiguous  muscles  and  skin. 
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(5)  The  dorsal  artery  of  tlw  tongue,  which  is  often  replaced  by  several  smaller 
branches.  It  arises  from  the  deep  portion  of  the  lingual  artery,  beneath  the  hyo- 
glossus  muscle,  and  ascends  to  supply  the  upper  part,  or  dorsum,  and  the  substance 
of  the  tongue,  ramifying  as  far  back  as  the  epiglottis. 

(c)  The  suhl'mgual  branch.  Taking  origin  at  the  anterior  margin  of  the  hyo- 
glossus,  this  branch  turns  slightly  outwards,  under  cover  of  the  mylo-hyoid 
muscle,  and  between  this  and  the  sublingual  gland.  It  supplies  the  substance  of 
the  gland,  and  gives  branches  to  the  mylo-hyoid  and  other -muscles  connected 
with  the  maxillary  bone.  Small  branches  are  also  distributed  to  the  mucous 
membrane  of  the  mouth,  and  the  inside  of  the  gums. 

(^)  The  ranine  artery,  which  may  be  considered  from  its  size  and  direction  the 
continuation  of  the  lingual  artery.  It  runs  forwards  beneath  the  tongnie.  giving 
numerous  branches  as  it  proceeds,  covered  by  the  mucous  membrane,  and 
resting  on  the  genio-hyo-glossus  muscle.  Having  reached  the  tip  of  the  tongue, 
it  has  been  said  to  anastomose  with  the  coiTesponding  artery  of  the  other  side  ; 
but  this  is  denied  by  Hyrtl.  In  the  last  part  of  its  course  it  lies  quite  superficially 
at  the  side  of  the  frsenum. 

Varieties. — The  origin  of  the  lingual  artery  sometimes  takes  place  from  a 
trunk  common  to  it  and  the  facial  artery.  It  is  occasionally  joined  with  the 
superior  thyroid.  The  hijoid  branch  is  often  deficient ;  and  it  appears  that  this 
t)ranch  varies  in  size  inversely  with  the  hyoid  branch  of  the  superior  thyroid. 
The  subungual  branch  varies  in  size.  It  is  sometimes  derived  from  the  facial 
nrtery,  and  then  perforates  the  mylo-hyoid  muscle.  The  lingual  artery  has  been 
seen  to  give  off  as  unusual  branches,  the  submental  and  ascending  palatine. 

3.  racial  Artery- — The  facial  artery,  taking  origin  a  little  above 
the  lingual  artery,  is  first  directed  obliquely  forwards  and  upwards 
beneath  the  base  of  the  maxillary  bone  ;  then  changing  its  direc- 
tion, it  passes  upwards  over  the  base  of  the  lower  maxilla,  in  front 
of  the  masseter  muscle.  Commencing  here  its  course  upon  the  face, 
it  is  directed  forwards,  near  to  the  angle  of  the  mouth,  and  ascends  to 
the  inner  canthus  of  the  eye,  where  it  ends  by  anastomosing  with  the 
ophthalmic  artery.  In  its  whole  course  the  artery  is  tortuous,  a  cir- 
cumstance connected  with  the  great  mobility  of  the  parts  on  which  it 
rests. 

In  the  neck,  the  facial  arter}^,  immediately  after  its  origin,  which  is 
comparatively  superficial;  being  covered  only  by  the  platysma  and  fascia, 
is  crossed  by  the  digastric  and  stylo-hyoid  muscles,  and  is  then  con- 
cealed in  the  substance  of  the  submaxillary  gland.  Emerging  from 
the  gland,  it  turns  over  the  border  of  the  jaw,  covered  by  the  platysma : 
here  the  pulsation  of  the  artery  is  easily  felt,  and  the  circulation  through 
it  may  be  readily  controlled  by  pressure  against  the  bone.  In  its  pro- 
gress over  the  face,  it  is  covered  successively  by  the  platysma  and  the 
zygomatic  muscles,  and  rests  upon  the  buccinator,  the  levator  anguli 
oris,  and  the  levator  labii  superioris. 

The  facial  vein  is  separated  by  a  considerable  interval  from  the  artery 
on  the  face.  It  takes  nearly  a  straight  course  upwards,  instead  of  in- 
clining forwards  near  the  angle  of  the  mouth,  and  it  is  not  so  tortuous 
as  the  artery. 

Branches  of  the  facial  nerve  cross  the  vessel  ;  and  the  infraorhital 
nerve  is  beneath  it,  separated  by  the  fibres  of  the  elevator  of  the  upper  lip. 

A.  Cervical  branches. — The  following  branches  are  derived  from  the  facial 
artery  below  the  lower  jaw  : — 

(<7)  The  inferior  or  ascending  jjalat'nie  artery ,  a  branch  which  ascends  between 
the  stylo-glossus  and  stylo -pharyngeus  muscles,  and  reaches  the  pharynx  close  to 
the  border  of  the  internal  pterygoid  muscle.    After  having  given  small  branches 
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to  the  tonsil,  the  styloid  muscles,  and  the  Eustachian  tube,  this  artery  divides  near 
the  levator  palati  muscle  into  two  branches,  one  of  which  follows  the  course 
of  the  circumflexus  palati  muscle,  and  is  distributed  to  the  soft  palate  and  its 
glands,  while  the  other  penetrates  to  the  tonsil,  and  ramifies  uipoa  it  with  the 
branch  to  be  next  described. — The  place  of  this  artery  upon  the  palate  is  often 
taken  by  the  ascending  pharyngeal. 

(&)  The  tonsillar  branch  ascends  along  the  side  of  the  pharynx,  and  penetrating 
the  superior  constrictor  of  the  pharynx,  terminates  in  small  vessels  upon  the 
tonsil  and  the  side  of  the  tongue  near  its  root. 

(c)  The  glandular  branches,  a  numerous  series  which  enter  the  substance  of  the 
submaxillary  gland,  whilst  the  facial  artery  is  in  contact  with  it ;  and  some  of 
which  are  prolonged  upon  the  side  of  the  tongue. 

{d)  The  submental  branch,  the  largest  arising  from  the  facial  in  the  neck. 
Leaving  the  artery  near  the  point  at  which  it  turns  upwards  to  the  face,  it 
runs  forwards  below  the  base  of  the  maxillary  bone  on  the  surface  of  the  mylo- 
hyoid muscle  and  subjacent  to  the  digastric.  Giving  branches  in  its  course  to 
the  submaxillary  gland  and  the  muscles  attached  to  the  jaw,  and  anastomosing 
with  the  sublingual  artery,  it  approaches  the  symphysis  of  the  chin  and  divides 
into  two  branches ;  one  of  these  running  more  superficially  than  the  other, 
passes  between  the  depressor  muscle  of  the  lower  lip  and  the  skin,  supplying 
both  ;  while  the  other  dips  between  that  muscle  and  the  bone,  and  ramifies  in 
the  substance  of  the  lip,  communicating  with  the  inferior  labial  and  mental 
branches. 

B.  Facial  Tbranches. — Of  the  branches  derived  from  the  facial  artery  upon 
the  side  of  the  face,  some  are  directed  outwards  to  the  muscles,  as  to  the  masseter 
and  buccinator,  and  require  only  to  be  indicated.  The  larger  branches  are 
directed  inwards,  and  are  as  follows  : — 

(a)  The  inferior  laMal  branch.  This  arises  soon  after  the  facial  artery  has 
turned  over  the  lower  border  of  the  maxilla,  and  running  forward  beneath  the 
depressor  anguli  oris,  distributes  branches  to  the  skin  and  muscles  of  the  lower 
lip,  anastomosing  with  the  inferior  coronary  and  submental  branches,  and  with 
the  inferior  dental  branch  of  the  internal  maxillary  artery. 

(li)  Tlie  coronary  artery  of  the  lower -lip.  Arising  near  the  angle  of  the  mouth, 
as  often  in  conjunction  with  the  superior  coronary  as  from  the  facial  separately, 
this  branch  penetrates  the  muscular  fibres  surrounding  the  orifice  of  the  mouth, 
takes  a  transverse  and  tortuous  course  between  those  fibres  and  the  mucous  mem- 
brane of  the  lip,  and  inosculates  with  the  corresponding  artery  of  the  opposite 
side.  Small  twigs  from  it  ascend  to  supply  the  orbicular  and  depressor  muscles, 
the  glands,  and  other  structures  of  the  lower  lip  ;  whilst  others  descend  towards 
the  chin,  and  communicate  there  with  other  branches. 

(c?)  The  coronary  artery  of  the  upper  lip.  Larger  and  more  tortuous  than  the 
preceding  branch,  with  which  it  often  arises,  this  vessel  runs  across  between  the 
muscles  and  mucous  membranes  of  the  upper  lip,  and  inosculates  with  its  fellow 
of  the  opposite  side.  In  addition  to  supplying  the  w^hole  thickness  of  the  upper 
lip,  it  gives  two  or  three  small  branches  to  the  nose.  One  of  these,  named  the 
artery  of  tJie  sejjttim,  runs  along  the  lower  border  of  the  septum  nasi,  on  which 
it  ramifies  as  far  as  the  point  of  the  nose  ;  another  reaches  the  ala  of  the  nose. 

{d)  The  lateral  nasal  artery.  This  branch  turns  inwards  to  the  side  of  the 
nose  beneath  the  common  elevator  of  the  nose  and  lip,  and  sends  branches  to 
the  ala  and  the  dorsum  of  the  nose.  It  anastomoses  with  the  nasal  branch 
of  the  ophthalmic,  with  the  artery  of  the  septum  nasi,  and  with  the  infra- 
orbital artery, 

(e)  Angular  artery.  Under  this  name  is  recognised  the  terminal  part  of  the 
facial  artery,  which  inosculates  at  the  inner  side  of  the  orbit  with  a  terminal 
branch  of  the  ophthalmic  artery. 

Communication  between  the  superficial  and  deep  branches  of  the  external 
carotid  is  established  by  the  anastomoses  of  the  facial  artery  with  the  infra- 
orbital, buccal,  inferior  dental,  and  nasal  branches  of  the  internal  maxillary  ; 
and  between  the  external  and  the  internal  carotids  by  the  anastomosis  of  the 
facial  with  the  ophthalmic  arteries. 
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Varieties.  —  Origin. — Tlie  facial  artery  not  unfreqnently  arises  by  a  common 
trunk  with  the  lingual.  Occasionally  it  arises  above  its  usual  position,  and  then 
descends  beneath  the  ang-le  of  the  jaw  to  assume  its  ordinary  course. 

Size. — This  artery  varies  much  in  size,  and  in  the  extent  to  which  it  is  distri- 
buted. It  has  been  observed,  very  rarely,  however,  to  end  as  the  submental,  not 
reaching  the  side  of  the  face  ;  in  some  cases  it  supplies  the  face  only  as  high  as 
the  lower  lip.  The  deficiency  of  the  facial  artery  is  most  frequently  compen- 
sated for  by  an  enlargement  of  the  nasal  branches  of  the  ophthalmic  at  the 
inner  side  of  the  orbit ;  occasionally  by  branches  from  the  transverse  facial  or 
internal  maxillary  arteries. 

Branches. — The  ascending  palatine  artery  is  in  some  instances  transferred  to 
the  external  carotid.  This  branch  varies  in  size  and  the  extent  to  which  it 
reaches.  Not  unfrequently  it  is  expended  without  furnishing  any  branch  to  the 
soft  palate.  When  it  is  thus  reduced  in  size,  the  pharyngeal  artery  takes  its 
place  on  the  soft  palate. 

The  tonsillar  branch  is  not  unfrequently  altogether  wanting. 

The  suhnental  branch  has  been  observed  to  take  its  rise  from  the  lingual  artery. 
On  the  other  hand,  the  facial  artery,  instead  of  the  lingual,  has  been  found  to 
furnish  the  branch  which  supplies  the  sublingual  gland. 

4.  Occipital  Artery. — The  occipital  artery,  arising  from  the 
posterior  part  of  the  external  carotid,  usually  opposite  the  facial  or  a 
little  higher  up,  is  directed  upwards  and  backwards,  beneath  the  pos- 
terior belly  of  the  digastric  muscle,  to  the  interval  between  the  trans- 
verse process  of  the  atlas  and  the  mastoid  process  of  the  temporal  bone. 
From  that  point  it  turns  horizontally  backwards  along  the  skull  in  the 
occipital  groove  of  the  temporal  bone,  internal  to  the  mastoid  process 
and  the  sterno-mastoid,  splenius,  digastric  and  trachelo-mastoid  muscles, 
and  resting  on  the  superior  oblique  and  complexus  muscles.  Lastly, 
changing  its  direction  a  second  time,  and  piercing  the  cranial  attach- 
ment of  the  trapezius,  it  ascends  beneath  the  integument  on  the  back 
of  the  head  accompanied  by  the  great  occipital  nerve,  and  divides  into 
numerous  branches  upon  the  upper  and  back  part  of  the  cranium. 
While  in  the  neck,  the  occipital  artery  crosses  over  the  internal  carotid 
artery,  the  vagus,  and  spinal  accessory  nerves,  and  the  internal  jugular 
vein  ;  and  the  hypoglossal  nerve  turns  from  behind  over  it  at  its  origin. 

Branches. — (a)  Small  m  uscular  offsets  to  the  digastric  and  stylo-hyoid  muscles, 
and  one  of  larger  size  to  the  sterno-mastoid.  This  last  is  so  regular  a  branch  that 
it  is  knoAvn  as  the  sterno-mastoid  branch. 

(&)  An  auricular  branch  to  the  back  part  of  the  concha  of  the  ear,  and  two 
or  three  other  muscular  branches  to  the  splenius  and  trachelo-mastoid. 

(c)  The  meningeal  branch.  This  runs  up  with  the  internal  jugular  vein,  enters 
the  skull  through  the  foramen  jugulare,  and  ramifies  in  the  dura  mater  of  the 
posterior  fossa  of  the  base  of  the  skull. 

(d)  The  cervical  branch,  ramus  cervicalis  jJrinceps.  To  the  upper  and  back  part 
of  the  neck  the  occipital  artery  furnishes  a  branch  thus  designated.  Descending 
a  short  way,  this  vessel  divides  into  a  superficial  and  a  deep  branch.  The  former 
ramifies  beneath  the  splenius,  sending  ofi:sets  through  that  muscle  to  the  trape- 
zius ;  while  the  deep  branch  passes  beneath  the  complexus,  and  anastomoses  with 
branches  of  the  vertebral  artery,  and  with  the  deep  cervical  artery.  The  size  of 
this  branch  varies  very  much. 

(e)  The  superficial  or  cranial  branches.  These  pursue  a  tortuous  course  between 
the  integument  and  the  occipito- frontalis  muscle  ;  and  in  proceeding  upwards  on 
the  skull  they  separate  into  diverging  branches,  which  communicate  with  the 
branches  of  the  opposite  artery,  as  well  as  with  those  of  the  posterior  auricular 
artery,  and  of  the  temporal  artery  at  the  vertex  and  side  of  the  skull. 

A  small  tvng,  the  mastoid  branch,  enters  the  skull  through  the  mastoid  foramen, 
and  ramifies  in  the  dura  mater. 
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Varieties. —  Origin. — The  occipital  artery  is  occasionally  derived  from  the 
internal  carotid,  and  from  the  ascending  cervical  branch  of  the  inferior  thyroid 
— an  offset  of  the  subclavian  artery. 

Course. — The  occipital  artery  sometimes  passes  outside  the  trachelo-mastoid 
instead  of  internal  to  it.  The  chief  portion  of.  the  vessel  was  found,  in  one  in- 
stance, to  pass  over  the  stemo-mastoid  muscle,  only  a  small  artery  being  placed 
in  the  usual  position.  The  artery  has,  in  a  few  instances,  been  seen  to  turn 
backwards  below  the  transverse  process  of  the  atlas. 

Branches. — The  posterior  auricular  and  the  pharyngeal  arteries  sometimes  take 
origin  from  the  occipital. 

5.  Posterior  Auricular  Artery. — The  posterior  auricular  artery, 
a  small  vessel,  arises  from  the  external  carotid  a  little  higher  up  than 
the  occipital.  It  ascends  under  cover  of  the  parotid  gland,  and  resting 
on  the  styloid  process  of  the  temporal  bone,  reaches  the  angle  formed 
by  the  cartilage  of  the  ear  with  the  mastoid  process.  It  is  crossed  by 
the  portio  dura  of  the  seventh  nerve.  Somewhat  above  the  mastoid 
portion  of  the  temporal  bone  it  divides  into  two  sets  of  branches,  of 
which  one  set  inclines  forwards  to  anastomose  with  the  posterior  branch 
of  the  temporal  artery,  and  the  other  backwards  towards  the  occiput, 
on  which  it  communicates  with  the  occipital  artery. 

Branches. — The  following  are  the  branches  of  this  artery  : — 
(a)  Small  branches  to  the  parotid  gland  and  the  digastric  muscle. 
(&)  The  stylo-mastoid  branch.  This  twig  enters  the  foramen  of  the  same  name 
in  the  temporal  bone  ;  on  reaching  the  tympanum,  it  divides  into  delicate  vessels, 
which  pass,  some  to  the  mastoid  ceUs,  others  to  the  labyrinth.  One  branch  is 
constantly  found  in  young  bodies  to  form,  with  the  tympanic  branch  of  the 
internal  maxiUary  artery  which  enters  the  fissure  of  Glaser,  a  vascular  circle 
around  the  auditory  meatus,  from  which  delicate  offsets  ramify  upon  the  mem- 
brana  tympani.  This  small  tympanic  branch  sometimes  arises  from  the  occipital 
artery. 

(<?)  Auricular  tranches. — As  it  passes  the  back  of  the  ear,  the  auricular  artery 
gives  one  or  two  branches  which  supply  the  posterior  surface  of  the  concha,  and 
turn  over  the  margin,  or  perforate  the  substance  of  the  auricle  to  gain  the  ante- 
rior surface. 

Varieties. — The  posterior  auricular  artery  is  frequently  very  small,  and  has 
been  seen  to  end  in  the  stylo-mastoid  branch.  It  is  often  a  branch  of  the 
occipital. 

6.  Temporal  Artery.  —  The  temporal  artery,  one  of  the  two 
branches  into  which  the  external  carotid  artery  finally  divides  a  little 
below  the  condyle  of  the  lower  jaw,  continues  upwards  in  the  direction 
of 'the  main  trunk,  whilst  the  other  branch  (the  internal  maxillary) 
curves  forwards  under  cover  of  the  jaw.  The  temporal  artery  is  at 
first  imbedded  in  the  substance  of  the  parotid  gland,  in  the  interval 
between  the  meatus  of  the  ear  and  the  condyle  of  the  lower  jaw. 
Thence  it  ascends  over  the  root  of  the  zygoma,  against  which  it  may 
readily  be  compressed.  From  this  point  onwards,  it  lies  close  beneath 
the  skin,  upon  the  temporal  fascia ;  and,  about  two  inches  above  the 
zygoma,  divides  into  two  branches,  which  again  subdivide  and  ramifjr 
beneath  the  integument  on  the  side  and  upper  part  of  the  head. 

Branches. — Besides  several  small  offsets  to  the  parotid  gland,  some  branches 
to  the  articulation  of  the  lower  jaw,  and  one  or  two  to  the  masseter  muscle,  the 
temporal  artery  gives  off  the  following  branches  : 

in)  The  transverse  artery  of  the  face.    This  branch  arises  whilst  the  temporal 
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Fig.  250. — Deep  View  of  the  Cakotid,  Subclavian,  and  Axillary  Arteries  (from 

Tiedemann.)  -3- 

Tjbe  great  pectoral,  the  sterno-mastoid,  and  the  sterno-hyoid  and  sterno-thyroid  muscles 
have  been  removed  ;  the  front  part  of  the  deltoid  has  been  divided  near  the  clavicle  ;  the 
greater  part  of  the  digastric  muscle  has  been  removed,  and  the  upper  part  of  the  splenius 
capitis  and  trachelo-mastoid  divided  near  the  mastoid  process.  For  the  explanation  of 
the  references  from  1  to  12,  see  p.  396.  Carotid  Artery  and  its  Branches. — 13,  lower 
part,  and  14,  upper  part  of  the  right  common  carotid  artery  ;   15,  trunk  of  the 
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external  carotid  artery  ;  16,  trrfnk  of  the  internal  carotid  artery  ;  17,  17,  inside  the 
thyroid  axis  of  the  subclavian  artery,  and  on  the  inferior  thyroid  artery  where  it  is 
distributed  in  the  gland  ;  18,  superior  thyroid  artery,  anastomosing  in  the  gland  with 
the  inferior  thyroid  ;  19,  lingual  artery,  brought  into  view  by  the  removal  of  the  lower 
part  of  the  hyo-glossus  muscle  ;  20,  facial  artery,  giving  off  the  palatine,  tonsillitic 
and  submental;  21,  inferior  labial  ;  22,  coronary  artery  ;  23,  occipital  artery  ;  24,  pos- 
terior auricular  artery  ;  25,  superficial  temporal  artery  ;  26,  internal  maxillary  artery  ; 
27,  transverse  facial,  given  off  in  this  instance  directly  by  the  external  carotid 
artery. 

artery  is  deeply  seated  in  tlie  parotid  gland,  througli  the  substance  of  which  ifc 
runs  nearly  horizontally  forwards  ;  getting  between  the  parotid  duct  and  the 
zygoma,  it  rests  on  the  masseter  muscle,  and  is  accompanied  by  one  or  two 
transverse  branches  of  the  facial  nerve.  It  gives  small  vessels  to  the  parotid 
gland,  the  masseter  muscle,  and  the  neighbouring  integument  ;  and  divides  into 
three  or  four  branches,  vvrhich  are  distributed  to  the  side  of  the  face,  anasto- 
mosing with  the  infra-orbital  and  facial  arteries. 

(b)  The  middle  tcmjjoral  branch.  This  arises  close  above  the  zygoma,  and 
immediately  perforating  the  temporal  fascia,  sends  branches  to  the  temporal 
muscle,  which  communicate  with  the  deep  temporal  branches  of  the  internal 
maxillary  artery.  An  offset  from  this  artery  runs  to  the  outer  angle  of  the 
orbit,  where  it  gives  branches  to  the  orbicularis  palpebrarum  muscle. 

(<?)  The  anterior  auricular  branches,  two  or  more  in  number,  superior  and 
inferior.  These  branches  arise  above  the  middle  temporal.  They  are  distributed 
to  the  fore-part  of  the  pinna,  the  lobe  of  the  ear,  and  a  part  of  the  external 
meatus,  anastomosing  with  the  ramifications  of  the  posterior  auricular  artery. 

{d)  The  anterior  temporal  branch,  one  of  the  two  terminal  branches  of  the 
temporal  artery.  This  vessel  inclines  forwards  as  it  ascends  over  the  temporal 
fascia,  and  ramifies  extensively  upon  the  forehead,  supplying  the  orbicular  and 
occipito-frontal  muscles,  the  pericranium,  and  the  skin,  and  communicating  with 
the  supra-orbital  and  frontal  branches  of  the  ophthalmic  artery.  On  the  upper 
part  of  the  cranium  the  branches  of  this  artery  are  directed  from  before  back- 
wards. When  it  is  desired  to  take  blood  from  the  temporal  artery,  the  anterior 
temporal  branch  is  selected  for  the  operation. 

(e)  The  posterior  temjwral  hrancJi.  This  is  usually  larger  than  the  anterior, 
passes  back  on  the  side  of  the  head,  above  the  ear,  and  over  the  temporal  fascia; 
its  branches  ramify  freely  in  the  coverings  of  the  cranium,  both  upwards  to  the 
vertex,  where  they  communicate  with  the  corresponding  vessel  of  the  opposite 
side,  and  backwards  to  join  with  the  occipital  and  posterior  auricular  arteries. 

"Varieties. — The  temporal  artery  is  frequently  tortuous,  especially  in  aged 
persons.  Occasionally  a  large  unusual  branch  runs  forward  above  the  zygoma, 
to  the  upper  part  of  the  orbit.  The  temporal  artery  sometimes  joins  with  the 
ophthalmic  and  furnishes  large  frontal  arteries. 

The  anterior  temporal  branch  is  sometimes  larger  than  the  posterior,  and 
passing  backwards  over  the  vertex  of  the  head,  communicates  with  the  occipital. 

The  transverse  artery  of  the  face  varies  in  size  ;  occasionally  it  is  much  larger 
than  usual,  and  takes  the  place  of  a  defective  facial  artery.  In  some  instances 
the  transverse  artery  arises  directly  from  the  external  carotid. 

7.  Internal  Maxillary  Artery. — The  internal  maxillary  or  deep 
facial  artery,  the  larger  of  the  two  terminal  branches  of  the  external 
carotid,  is  concealed  by  the  parotid  gland  at  its  origin  below  the  con- 
dyle of  the  jaw  ;  it  cnrves  horizontally  forwards  between  the  jaw  and 
the  internal  lateral  ligament  of  the  temporo-maxillary  joint,  then  passes 
obliquely  forwards  and  upwards  on  the  outer  surface  of  the  external 
pterygoid  muscle  (not  unfrequently  beneath  and  within  it),  and  opposite 
the  interval  between  the  two  heads  of  that  muscle,  bends  inwards  to  the 
Bpheno-m axillary  fossa,  where  it  ends  by  division  into  a  number  of 
branches. 
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To  facilitate  the  arrangement  of  its  numerous  branches,  this  artery 
may  be  considered  in  three  parts,  yiz. :  1,  the  part  between  the  jaw 
and  internal  lateral  Hgament ;  2,  the  part  in  contact  with  the  external 
pterygoid  muscle  ;  and,  3,  the  part  in  the  spheno-maxillary  fossa. 

A.  Branches  of  the  first  part. — The  branches  of  the  first  part  of  the  artery 
all  pass  through  the  bony  foramina. 

(«)  The  tymimn'ic  hranch,  of  small  size  and  variable  in  origin,  passes  deeply 
behind  the  articulation  of  the  lower  jaw,  and  enters  the  fissure  of  Glaser,  sup- 
plying the  laxator  tympani  muscle,  and  the  tympanic  cavity,  where  it  ramifies 


Fig.  251. 


Fig.  251. — Deep  Dissection  op  the  Head  and  Face,  to  show  the  Intepnal 
Maxillary  Artery  and  its  Branches  (from  Tiedemann).  ^- 

Tlie  right  half  of  the  calvariiim,  the  zygomatic  arch,  and  the  upper  half  of  the  ramus 
of  the  lower  jaw,  with  the  external  pterygoid  muscle,  have  been  removed  ;  some  of  the 
superficial  muscles  of  the  face  have  been  divided,  and  the  internal  pterygoid  and 
buccinator  muscles  are  exposed  :  1,  facial  artery,  rising  over  the  edge  of  the  lower 
jaw  ;  2,  inferior  labial  branches  ;  2',  deep  mental  branch  of  the  inferior  dental  artery  ; 
3,  facial  artery  continued  ;  4,  superior  coronary  of  the  facial ;  5,  lateral  nasal  ;  6,  frontal 
branch  of  the  ophthalmic  artery,  giving  descending  twigs  to  communicate  with  the  angular 
branch  of  the  facial  and  with  the  dorsal  nasal ;  7,  internal  carotid  artery  ;  8,  external 
carotid  artery  at  the  place  where  it  passes  through  the  parotid  gland,  which  has  been 
removed  ;  9,  division  of  the  external  carotid  artery  into  superficial,  temporal  and  internal 
maxillary  arteries  ;  10,  superficial  temporal  ;  11,  masseteric  branch  of  the  external  carotid 
artery  ;  12,  the  trunk  of  the  internal  maxillary  artery,  at  the  origin  of  its  inferior  dental 
branch  ;  13,  on  the  root  of  the  zygoma,  points  to  the  middle  meningeal  branch,  and  on 
the  dura  mater  above,  to  its  distribution  ;  14,  on  the  lower  part  of  the  temporal 
muscle  separated  from  the  coronoid  process  of  the  jaw,  is  between  the  deep  temporal 
branches  of  the  artery ;  15,  pterygoid  branches  ;  16,  buccal  artery  ;  17,  posterior 
superior  dental,  and  deepest  part  of  the  internal  maxillary  artery  where  it  enters  the 
spheno-maxillary  fossa  ;  18,  branches  of  the  infraorbital  artery  issuing  upon  the  face. 
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upon  the  membrana  tympani.  It  anastomoses  in  the  tympanum  with  the  stylo- 
mastoid and  Vidian  arteries. 

(h)  The  viiddle  or  great  meningeal  artery,  by  far  the  largest  of  the  arteries 
which  supply  the  dura  mater,  passes  directly  upwards  under  cover  of  the  external 
pterygoid  muscle,  between  the  two  roots  of  the  auiiculo-temporal  nerve,  and 
enters  the  skull  by  the  spinous  foramen  of  the  sphenoid  bone.  Within  the 
cranium,  it  ascends  to  the  anterior  inferior  angle  of  the  parietal  bone,  and  divides 
into  numerous  branches,  which  ramify  in  deep  arborescent  g-rooves  on  the  inner 
surface  of  the  bones  some  passing  upwards  over  the  parietal  bone,  as  high  as 
the  vertex,  and  others  backwards  even  to  the  occipital  bone. 

Immediately  on  entering  the  cranium  the  meningeal  artery  gives  minute 
branches  to  the  ganglion  of  the  fifth  nerve  and  to  the  dui'a  mater  near  the  sella 
turcica,  and  a  small  twig  which  enters  the  hiatus  Fallopii,  and  anastomoses  with 
the  stylo-mastoid  branch  of  the  posterior  auricular  artery.  It  also  inosculates 
with  branches  of  the  ophthalmic  artery. 

The  middle  meningeal  artery  is  accompanied  by  two  veins. 

(c)  The  small  meningeal  artery,  usually  arising  from  the  preceding  branch, 
enters  the  skidl  through  the  foramen  ovale,  to  supply  the  dura  mater  in  the 
middle  fossa. 

{d)  The  inferior  dental  artery,  passing  downwards,  enters  the  dental  canal 
along  with  the  inferior  dental  nerve,  and  subsequently  escapes  on  the  face  by  the 
mental  foramen.  As  it  enters  the  canal,  it  gives  off  the  mylo-hyoid  branch, 
which,  with  the  nerve  bearing  the  same  name,  runs  in  a  groove  on  the  inner 
surface  of  the  jaw,  below  the  dental  foramen,  and  ramifies  on  the  under  surface 
of  the  mylo-hyoid  muscle.  In  its  course  through  the  bone,  the  inferior  dental 
artery  gives  off  small  offsets,  which  ascend  to  enter  the  minute  apertures  in  the 
extremities  of  the  fangs  of  the  teeth,  and  supply  the  pulp  of  each ;  before 
emerging  at  the  mental  foramen,  it  sends  forwards  a  branch  which  supplies  the 
incisor  teeth  and  inosculates  with  its  fellow  of  the  opposite  side.  The  terminal 
or  facial  branches  anastomose  with  the  inferior  coronary  and  submental  arteries. 

B.  — Branches  of  the  second  part. — The  branches  of  this  part  are  chiefly 
distributed  to  muscles. 

{a)  The  deep  temporal  branches,  two  in  number  (anterior  and  posterior), 
ascending  between  the  temporal  muscle  and  the  cranium,  supply  that  muscle, 
and  anastomose  with  the  branches  of  the  other  temporal  arteries,  and  with 
minute  branches  of  the  lachrymal  artery,  through  small  foramina  in  the  malar 
bone. 

(5)  The  p>terygoid  branches,  small,  short  offsets,  iiTegular  in  number  and  origin, 
are  distributed  to  the  pterygoid  muscles. 

(c)  The  masseteric  is  a  small  but  regular  branch  which  passes  from  within 
outwards,  above  the  sigmoid  notch  of  the  lower  maxillary  bone,  to  the  deep 
surface  of  the  masseter  muscle.  It  is  often  joined  at  its  origin  with  the  posterior 
temporal  branch. 

(d)  The  luccal  branch  runs  obliquely  forwards  upon  the  buccinator  muscle 
with  the  buccal  nerve ;  it  is  distributed  to  that  and  other  muscles  of  the  cheek, 
and  anastomoses  with  the  branches  of  the  facial  artery. 

C.  — Branches  of  the  third  part. — These  branches,  like  those  of  the  first 
series,  enter  bony  foramina  or  canals. 

(a)  The  alveolar  or  sitperior  maxillary  Iraneh,  arising  near  the  tuberosity  of 
the  maxillary  bone,  frequently  in  common  with  the  infra-orbital  branch,  runs 
tortuously  forwards  upon  the  surface  of  the  upper  jaw,  and  gives  off  the  superior 
dental  and  other  branches  which  enter  the  foramina  of  the  tuberosity,  and  supply 
the  pulps  of  the  upper  molar  and  bicuspid  teeth,  besides  ramifying  in  the  lining 
membrane  of  the  maxillary  sinus.    Other  small  branches  supply  the  gums. 

(5)  The  infra-orhital  artery  runs  horizontally  forwards  into  the  infra-orbital 
canal,  and  having  traversed  that  canal  along  with  the  superior  maxillary  nerve, 
emerges  upon  the  face  at  the  infra-orbital  foramen. 

Whilst  still  in  the  canal,  it  sends  upwards  into  the  orbit  small  branches,  which 
enter  the  inferior  rectus  and  the  inferior  oblique  muscles  of  the  eye  and  the  lach- 
rymal gland,  and  others  downwards  to  supply  the  front  feeth.    On  the  face  it 
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gives  branches  upwards,  to  the  lachrymal  sac  and  inner  angle  of  the  orbit,  anas- 
tomosing- with  the  nasal  branches  of  the  ophthalmic  and  facial  arteries,  and 
sends  other  branches  downwards,  beneath  the  levator  labii  superioris,  which  join 
the  ramifications  of  the  transverse  facial,  buccal,  and  superior  coronary  arteries. 
(<?)  The  descending  ox  sxqjerlor  palatine  artery  descends  perpendicularly  through. 


Fig.  252. 


Pig.  252. — Deep  View  of  the  Lingual  and  Pharyngeal  Arteries  (from  R.  Quain).  \ 

The  lower  jaw  has  been  removed,  and  the  tongue  drawn  forwards  between  the  teeth  ; 
the  external  pterygoid  muscle  has  been  removed,  and  the  tsmporal  muscle  has  been  turned 
up  from  within  the  zygoma ;  a,  the  root  of  the  zygoma,  above  the  glenoid  cavity  ; 
S,  placed  on  the  lobe  of  the  ear,  points  by  a  line  to  the  styloid  process,  from  which  the 
stylo-glossus  and  stylo-pharyngeus  are  seen  passing  downwards  and  forwards,  and  the 
stylo-hyoid  detached  from  the  hyoid  bone  is  thrown  backwards  with  the  digastric  muscle  ; 
c,  transverse  process  of  the  atlas  ;  rf,  upper  surface  of  the  tongue  ;  e,  sawn  surface  of 
the  symphysis  of  the  lower  jaw  ;  /,  the  angle  of  the  hyoid  bone  ;  1,  left  common  carotid 
artery  ;  2,  internal  carotid  artery  ;  3,  external  carotid  artery  ;  3',  placed  on  the  stylo- 
pharyngeus  muscle,  points  by  a  line  to  the  upper  part  of  the  external  carotid  artery 
divided  where  it  enters  the  parotid  gland  ;  4,  superior  thyroid  artery,  its  laryngeal  branch 
passing  upon  the  thyro-hyoid  membrane ;  5,  lingual  artery  about  to  pass  within  the 
hyo-glossus  muscle  ;  5',  placed  on  the  genio-hyo-glossus,  points  to  the  continuation  of  the 
lingual  artery  as  the  ranine  ;  6,  the  trunk  of  the  facial  artery  cut  short  ;  6',  its  tonsilar 
and  pharyngeal  branches  ;  7,  occipital  artery  cut  short  ;  8,  ascending  pharyngeal  artery ; 
8',  its  upper  part  turning  down  upon  the  pharynx  ;  9,  internal  maxillary  artery  as  it 
passes  into  the  spheno-maxillary  fossa,  and  gives  the  posterior  dental  and  the  infra- 
orbital arteries  ;  9',  middle  meningeal  artery  ;  10,  placed  on  the  deep  surface  of  the 
temporal  muscle,  which  is  turned  up  and  shows  some  cut  branches  of  the  deep  temporal 
arteries. 
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tlie  posterior  palatine  canal,  with  the  palatine  nerve,  and  runs  along*  the  hard 
palate.  In  front  it  ends  in  a  small  vessel  which  ascends  through  the  incisor 
foramen,  and  anastomoses  with  the  artery  of  the  septum.  While  descending  in 
the  canal,  this  artery  sends  off  twigs  through  the  bone,  which  communicate  on 
the  soft  palate  with  the  ascending  palatine  branch  of  the  facial  artery. 

(fZ)  The  Vidian  branch  traverses  the  Vidian  canal  with  the  nerve  of  the  same 
name  ;  it  is  distributed  to  the  Eustachian  tube  and  the  top  of  the  pharynx,  and 
sends  a  small  vessel  into  the  tympanum. 

(e)  The  2^i(^^l/0o-p^^(^'t'^nc,  a  very  small  branch,  passes  backwards  through  the 
pterygo-palatine  canal  to  reach  the  top  of  the  pharynx,  to  which,  and  to  the 
Eustachian  tube  and  sphenoidal  cells,  it  is  distributed. 

(/)  The  nasal  or  sjjheno-palatine  artery  enters  the  spheno -palatine  foramen,  and 
divides  into  two  or  three  branches,  some  of  which  may  ramify  extensively  over 
the  spongy  bones,  while  others  supply  the  posterior  ethmoidal  cells  and  the 
antrum.  One  long  branch,  the  artery  of  the  septum,  runs  forwards  along  the 
septum  nasi,  ends  in  a  small  vessel  which  enters  the  incisor  foramen,  and  inoscu- 
lates with  the  descending  palatine  artery. 

Varieties. — Ongin. — The  internal  maxillary  artery  is  very  constant  in  its  place 
of  origin.    It  has,  however,  been  seen  to  arise  from  the  facial. 

Course. — The  artery  often  passes  under  cover  of  the  external  pterygoid  muscle, 
crossing  the  inferior  maxillary  division  of  the  fifth  nerve.  It  has  likewise  been 
observed  to  issue  from  under  cover  of  the  external  pterygoid  by  piercing  the 
middle  of  that  muscle.  When  the  artery  is  placed  beneath  the  muscle,  it  has 
been  found  lodged  in  a  notch  in  the  posterior  margin  of  the  external  pterygoid 
plate,  and  bound  down  by  fibrous  structure. 

Brandies. — The  m'lddle  meningeal  artery  occasionally  furnishes  the  lachrymal 
artery  (usually  an  offset  of  the  ophthalmic),  it  has  also  been  seen  to  give  off  the 
ophthalmic  itself,  and  on  the  other  hand  the  ophthalmic  has  been  seen  to  give  off 
the  middle  meningeal,  peculiarities  which  may  be  looked  on  as  resulting  from 
the  enlargement  of  an  ordinary  anastomosing  branch.  (Curnow,  Joum.  of  Anat., 
vol.  viii.,  p.  155.    ICrause.  Blandin.) 

In  a  case  in  which  the  internal  carotid  artery  was  wanting,  two  tortuous 
branches  from  the  internal  maxillary  entered  the  skull  by  the  foramen  rotundum 
and  foramen  ovale,  to  supply  its  place.  (Quain,  "On  the  Ai'teries,"  p.  13, 
fig.  8.) 

8.  Ascending  Pharyngeal  Artery. — This  artery,  long  and  slender, 
the  smallest  branch  of  the  external  carotid  which  has  received  a  distinc- 
tive designation,  arises  most  commonly  from  half  an  inch  to  an  inch 
above  the  origin  of  the  external  carotid ;  and  in  its  straight  course 
upwards  rests  on  the  rectus  capitis  anticus,  close  to  the  surface  of  the 
pharynx,  between  it  and  the  internal  carotid  artery,  and  is  thus  directed 
up  towards  the  base  of  the  skull. 

Branches. — These  are  very  small,  and  may  be  divided  into  three  sets,  viz., 
those  to  the  pharynx  ;  a  set  directed  outwards  ;  and  meningeal  branches. 

ia)  The  pharyngeal  branches  pass  inwards,  for  the  most  part  to  the  pharynx. 
One  or  two  small  and  variable  branches  ramify  in  the  middle  and  inferior  con- 
strictor muscles.  Higher  up  than  these  is  a  larger  and  more  regular  branch, 
which  runs  upon  the  upper  constrictor,  and  sends  small  ramifications  to  the  Eus- 
tachian tube,  and  to  the  soft  palate  and  tonsil. 

The  last  mentioned,  or  palatine  branch,  is  sometimes  of  considerable  size,  and 
supplies  the  soft  palate,  taking  the  place  of  the  inferior  palatine  branch  of  the 
facial  artery,  which  in  such  cases  is  small.  It  divides  into  an  anterior  and  a 
posterior  twig,  both  of  which  anastomose  with  their  fellows  of  the  opposite  side 
in  the  middle  line. 

(&)  The  external  branches,  small  and  in-egular,  are  distributed  to  the  rectus 
anticus  muscle,  the  first  cervical  ganglion  of  the  sympathetic  nerve,  some  of  the 
cerebral  nerves  as  they  issue  from  the  skull,  and  to  lymphatic  glands.  Some 
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of  them  anastomose  with  the  ascending  cervical  branch  of  the  subclavian 
artery. 

(c)  The  meningeal  branches  are  terminal  twigs,  which  pass  through  the 
foramen  lacerum  posticum  and  anterior  condylar  foramen,  to  end  in  the  dura 
mater. 

Varieties. — This  artery  varies  greatly  in  its  place  of  origin  from  the  carotid. 
It  occasionally  springs  from  the  occipital  or  internal  carotid,  and,  in  a  few 
instances,  it  has  been  seen  double. 

INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  is  distributed  to  the  brain,  to  the  eye 
with  its  appendages,  and  in  part  to  the  forehead.  It  extends  directly 
upwards  from  the  termination  of  the  common  carotid  artery,  opposite 
the  upper  border  of  the  thyroid  cartilage,  to  the  carotid  foramen  of  the 
temporal  bone.  Entering  the  cranial  cavity  through  the  carotid  canal, 
it  crosses  the  foramen  lacerum  medium,  and  turning  upwards  on  the 
side  of  the  sphenoid  bone,  it  passes  forward  on  the  carotid  groove  of 
that  bone.  Thence  it  turns  abruptly  upwards  on  the  inner  side  of  the 
anterior  clinoid  process,  and  divides  opposite  the  inner  end  of  the 
Sylvian  fissure  of  the  brain,  into  the  anterior  and  middle  cerebral 
arteries. 

In  the  neck,  the  internal  carotid  artery  varies  in  length  according  to 
the  height  of  the  division  of  the  common  carotid.  It  rests  on  the 
rectus  anticus  major  muscle,  and  has  the  pharynx  and  tonsil  on  its 
inner  side.  The  internal  jugular  vein  is  in  contact  with  it  as  far  as 
the  base  of  the  skull,  lying  on  its  superficial  and  posterior  aspect :  and 
placed  more  deeply  behind  it  are  the  vagus  nerve  and  main  trunk  of 
the  sympathetic.  At  its  commencement  the  artery  is  covered  only  by 
the  sterno-mastoid  muscle,  by  the  platysma  myoides,  and  by  fascia,  and 
lies  to  the  outer  side  of  the  external  carotid.  It  soon,  however,  becomes 
concealed  by  the  parotid  gland,  and  lies  internal  and  posterior  to  the 
external  carotid  trunk,  and  is  crossed  first  by  the  occipital  artery,  and 
by  the  hypoglossal  nerve  and  the  digastric  and  stylo-hyoid  muscles, 
three  structures  which  lie  superficial  to  both  carotid  arteries ;  and 
higher  up,  by  the  stylo-glossus  and  stylo-pharyngeus  muscles,  and  the 
glosso-pharyngeal  nerve,  which,  together  with,  in  some  cases,  the  pha- 
ryngeal branch  of  the  vagus  nerve,  pass  forwards  between  the  external 
and  internal  carotid  arteries. 

WifJmi  the  cranium,  the  internal  carotid  artery  has  a  very  tortuous 
course,  curving  forwards  and  inwards  within  the  carotid  canal,  then 
turning  upwards  to  reach  the  sphenoid  bone,  on  which  it  is  at  first 
directed  horizontally  forwards,  and  afterwards  resumes  the  vertical 
position  on  the  inner  side  of  the  anterior  clinoid  process.  In  this 
part  of  its  course  the  artery  is  accompanied  by  the  carotid  and  caver- 
nous plexuses  of  the  sympathetic  nerve.  After  leaving  the  carotid 
canal,  it  lies  in  the  floor  of  the  cavernous  sinus,  and  in  contact  with  it 
externally  are  the  nerves  which  pass  through  the  sphenoidal  fissure. 
Opposite  the  anterior  clinoid  process  it  pierces  the  layer  of  dura  mater 
which  forms  the  roof  of  the  sinus,  and  becomes  invested  with  arachnoid 
membrane. 

"Varieties. — In  very  rare  cases  of  abnormal  arrangement  of  the  arch  of 
the  aorta,  the  internal  carotid  artery  has  arisen  as  a  primary  trunk.  A  few 
examples  of  its  entire  absence  are  recorded. 
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BRANCHES  OF  THE  INTERNAL  CAROTID  ARTERY 

In  the  neck  the  internal  carotid  artery  gives  usually  no  branch. 
While  within  the  carotid  canal  it  sends  a  small  offset  to  the  tympanum, 
which  anastomoses  with  the  tympanic  and  stylo-mastoid  arteries. 
Within  the  cavernous  sinus  some  small  branches  proceed  from  it  to 
supply  the  walls  of  the  sinus  and  the  adjacent  dura  mater. 

Opposite  the  anterior  clinoid  process,  the  internal  carotid  gives  oflF  the 
ophthalmic  artery ;  and  at  the  Sylvian  fissure  of  the  brain,  before 
dividing  into  the  anterior  and  middle  cerelral  arteries,  it  gives  off  or  is 
joined  by  the  posterior  communicating  artery,  a  slender  anastomotic 
branch  which  unites  the  internal  carotid  with  the  posterior  cerebral 
branch  of  the  basilar  artery. 

1.  Ophthalmic  Artery. — This  artery,  arising  from  the  internal 
carotid  artery  by  the  side  of  the  anterior  clinoid  process,  enters  the 
orbit  by  the  foramen  opticum,  below  and  to  the  outer  side  of  the  optic 
nerve.  It  soon  changes  its  direction,  passing  over  the  nerve  to  reach 
the  inner  wall  of  the  orbit,  along  which  it  runs  forwards,  and  terminates 
in  branches  which  ramify  on  the  forehead  and  side  of  the  nose. 

Branches. — (a)  The  laclimyral  artery,  arising-  on  the  outer  side  of  the  optic 
nerve,  passes  forwards  along  the  upper  border  of  the  external  rectus  muscle  to 
the  lachrymal  gland,  in  which  the  greater  number  of  its  branches  are  distributed. 
Some  of  the  branches  pass  onwards  to  the  eyelids  and  conjunctiva,  joining  with 
other  palpebral  branches ;  and  one  or  two  delicate  malar  branches  pierce  the 
malar  bone  and  reach  the  temporal  fossa,  where  they  join  branches  from  the  deep 
temporal  arteries.  The  lachrymal  artery  has  also  branches  of  communication 
through  the  sphenoidal  fissure  with  small  offsets  from  the  middle  meningeal 
artery. 

(h)  The  central  artery  of  the  retina,  a  very  small  vessel,  pierces  the  sheath  and 
substance  of  the  optic  nerve  about  a  quarter  of  an  inch  behind  its  junction  with 
the  eyeball,  and  runs  imbedded  within  it  to  the  retina,  in  which  it  ramifies  in 
minute  branches.  In  the  foetus,  a  very  delicate  vessel  passes  forwards  through 
the  vitreous  humour,  to  reach  the  posterior  surface  of  the  capsule  of  the  crystal- 
line lens. 

(^;)  The  supraorhital  branch  ascends  above  the  muscles,  and  coursing  forwards 
to  the  supraorbital  notch,  in  company  with  the  frontal  nerve,  terminates  on  the 
forehead.  It  distributes  branches  to  the  eyelids,  and  communicates  with  the 
temporal  artery. 

(^)  The  ciliary  arteries  are  divisible  into  three  sets,  viz.,  short,  long,  and 
anterior  ciliary.  The  sliort  ciliary  arteries,  varying  from  twelve  to  fifteen  in 
number,  enclose  the  optic  nerve  as  they  pass  forwards  to  reach  the  posterior 
aspect  of  the  sclerotic  coat,  which  they  pierce,  and  enter  the  eyeball  about  a  line 
or  two  from  the  entrance  of  the  optic  nerve.  The  long  ciliary  arteries,  two  in 
number,  also  enter  the  back  of  the  eyeball,  and  then  pass  forwards,  one  on  each 
side,  between  the  choroid  and  sclerotic  coats,  as  far  as  the  ciliary  ligament,  where 
they  divide  into  branches.  The  anterior  ciliary  arteries  are  derived  from  some  of 
the  muscular  branches ;  they  form  a  vascular  circle  around  the  fore  pai-t  of  the 
eyeball,  and  then  pierce  the  sclerotic  within  a  line  or  tv/ o  of  the  margin  of  the 
cornea.  All  these  ciliary  arteries  anastomose  together  within  the  eyeball,  their 
distribution  in  which  wiU  be  particularly  described  with  the  anatomy  of  the 
eyeball. 

(e)  The  muscular  branches,  subject  to  much  variety,  usually  arranged  in  an 
upper  and  lower  set,  supply  the  muscles  of  the  orbit. 

(/)  The  ethmoidal  branches  are  two  in  number,  a  posterior  and  an  anterior. 
They  pass  through  the  posterior  and  anterior  internal  orbital  foramina,  the 
latter  in  company  with  the  nasal  branch  of  the  ophthalmic  nerve  ;  and  both 
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arteries  having  furnished  branches  to  the  ethmoidal  cells,  enter  the  skull,  supply 
the  adjacent  dura  mater,  and  send  branches  through  the  cribriform  lamella  to 
the  nose. 


Fig.  253. 


Fig.  253. — Semidiagrammatic  View  of  the  Arteries  of  the  Orbit  and  neighbour- 
ing PARTS,  with  their  BRANCHES  AND  ANASTOMOSES  (founded  OIL  Hiischfeld  and 
Leveille,  with  additions).    (A.  T.) 

The  outer  wall  of  the  orbit  has  been  removed,  the  sinus  maxillaris  is  laid  open,  the 
eyelids  are  turned  forwards,  and  the  external  and  superior  recti,  and  the  superior  oblique 
muscles  have  been  partially  removed,  a,  optic  nerve  ;  h,  hook,  holding  up  the  posterior 
part  of  the  superior  rectus  muscle,  the  anterior  part  of  which  is  left  attached  to  the 
eyeball ;  c,  lachrymal  gland,  thrown  up  on  the  frontal  bone  ;  d,  insertion  of  the  inferior 
oblique  muscle  ;  e,  inferior  rectus  ;  /,  /,  anterior  and  posterior  portions  of  the  divided 
external  rectus  ;  g,  maxillary  sinus  ;  h,  hook,  holding  up  the  eyelids,  of  which  the  deep 
surface  is  exhibited. 

I,  internal  carotid  artery  below  the  inferior  aperture  of  the  carotid  canal  of  the 
temporal  bone,  which  is  indicated  higher  up  by  a  ring  surrounding  the  artery  ;  1',  the 
part  of  the  artery  situated  within  the  temporal  bone,  a  second  ring  indicating  the  place 
of  the  upper  aperture  of  the  temporal  canal  ;  1",  the  part  of  the  artery  situated  on  the 
sphenoid  bone  ;  upon  this  artery,  1,  twig  to  the  mastoid  cells  and  tympanum  ;  2,  twigs 
in  the  cavernous  sinus  ;  3,  communicating  branches  to  the  posterior  cerebral  ;  4,  middle 
cerebral ;  5,  anterior  cerebral. 

II,  basilar  artery  ;  upon  this  artery,  6,  posterior  cerebral  ;  7,  superior  cerebellar  :  the 
accented  numbers,  2>',  4',  5',  6',  7',  indicate,  on  the  left  side,  the  arteries  already  named 
tinder  the  same  numbers  on  the  right  side,  and  with  these  and  the  anterior  communicating 
branch  marked  by  + ,  complete  the  Circle  of  Willis. 

III,  upper  part  of  the  external  carotid  artery  dividing  into  III  x ,  the  superficial 
temporal,  and  III',  III",  the  internal  maxillary  artery  ;  upon  the  latter  artery,  1,  inferior 
dental  branch  ;  2,  middle  meningeal  ;  3,  3,  masseteric  and  pterygoid  branches  ;  4,  buccal ; 
5,  5,  anterior  and  posterior  deep  temporal  ;  6,  posterior  superior  dental  ;  7,  infraorbital; 
7',  branches  of  the  same  issuing  upon  the  face ;  8,  part  of  the  internal  maxillary,  which 
passes  into  the  spheno-maxillary  fossa. 

IV,  facial  artery,  terminating  at  11,  in  the  angular,  and  giving  off,  at  12,  the  lateral 
nasal  branches,  and  others  which  communicate  with  the  infraorbital. 

In  the  orbit  the  following  numbers  indicate  the  ophthalmic  artery  and  its  branches  :  1, 
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the  ophthalmic  artery  at  its  origin  from  the  internal  carotid  ;  V,  the  same  artery  con- 
tinued on  the  upper  and  inner  side  of  the  orbit  ;  2,  lachrymal  branch  ;  3,  central  artery 
of  the  retina  ;  4,  some  of  the  ciliary  arteries  ;  5,  5,  upper  and  lower  muscular  branches  ; 
6,  supraorbital  ;  7,  7',  posterior  and  anterior  ethmoidal  arteries  ;  8,  palpebral  ;  8',  8", 
its  superior  and  inferior  divisions ;  9,  frontal ;  10,  nasal,  communicating  with  the 
angular  of  the  facial. 

(g)  The  two  ])alj)ehral  branches,  snperioi'  and  inferior,  arise  near  the  front  of 
the  orbit,  usually  together,  but  soon  diverge,  one  lying  above,  the  other  below 
the  tendon  of  the  or-bicularis  muscle  at  the  inner  angle  of  the  eye  ;  they  form 
arches,  one  in  each  lid,  which  lie  between  the  orbicularis  muscle  and  tarsal  car- 
tilage, and  send  branches  to  the  caruncula  lachrymalis  and  the  lachrymal  sac. 

(A)  The  nasal  branch  courses  forwards  above  the  tendon  of  the  orbicularis 
muscle  to  the  root  of  the  nose,  where  it  ramifies,  maintaining  a  free  communi- 
cation with  the  nasal  and  angular  branches  of  the  facial  artery. 

(/)  The  frontal  branch  runs  close  to  the  preceding,  but  on  reaching  the  margin 
of  the  orbit  turns  upwards  on  the  forehead,  where  it  anastomoses  with  the  supra- 
orbital artery. 

2.  Cerebral  Arteries. — The  terminal  branches  of  the  internal 

Fig.  254. — View  of  the 
Distribution  of  the 
Branches  of  the  In- 
ternal Carotid  and 
Vertebral  Arteries  to 
the  lower  parts  of 
THE  Brain  (altered 
from  Hirschfeld  and 
Leveilld).    (A.  T.)  i 

On  the  left  side  of  the 
brain  a  portion  of  the 
middle  lobe  of  the  cere- 
brum has  been  removed  so 
as  to  open  up  the  fissure  of 
Sylvius  and  expose  the 
convolutions  of  the  island 
of  Eeil  ;  and  the  left  half 
of  the  cerebellum  has  been 
removed  to  show  the  lower 
surface  of  the  posterior 
cerebral  lobe.  1,  placed 
on  the  optic  commissure, 
points  to  the  divided  stem 
of  the  left  internal  carotid 
artery  where  its  cerebral 
distribution  begins  ;  2, 
anterior  cerebral  branch, 
exposed  fully  by  the  re- 
moval of  a  jjortion  of  the 
left  optic  nerve  ;  2',  placed 
on  the  knee  or  anterior 
bend  of  the  corpus  callo- 
sum  between  its  two  arteries  ;  x ,  placed  on  the  lamina  cinerea  in  front  of  the  optic 
commissure,  marks  the  anterior  communicating  artery  ;  3,  middle  cerebral  artery, 
passing  into  the  fissure  of  Sylvius  and  distributing  its  branches  over  the  convolutions  of 
the  island  of  Heil  and  others  beyond  ;  4,  placed  between  the  infundibulum  and  the 
corpora  albicantia,  points  by  a  line  to  the  left  posterior  communicating  artery  ;  5,  basilar 
artery  ;  6,  posterior  cerebral  artery,  its  distribution  exposed  on  the  left  side  by  the 
removal  of  half  of  the  cerebellum  ;  7,  placed  on  the  pons  Varolii,  points  to  the  right 
superior  cerebellar  artery  ;  8,  anterior  inferior  cerebellar  artery  ;  between  7,  and  8,  one 
of  the  largest  of  the  transverse  branches  of  the  basilar  artery  ;  9,  9,  right  and  left 
vertebral  arteries  ;  10,  posterior  inferior  cerebellar  arteries  ;  11,  anterior  spinal  arteries. 


Fig.  254. 
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6arotid  artery  supply  the  anterior  and  greater  part  of  the  pia  mater  and 
brain. 

The  antmoT  cerebral^  comn?jflcing  at  the  subdivision  of  the  in- 
ternal carotid  at  the  inner  end  of  the  fissure  of  Sylvius,  turns  forwards 
towards  the  middle  line  to  reach  the  longitudinal  fissure  between  the 
anterior  lobes  of  the  cerebral  hemisphere,  and  is  connected  with  the 
vessel  of  the  opposite  side  by  the  anterior  communicating  artery,  a 
branch  not  more  than  two  lines  in  length.  The  two  anterior  cerebral 
arteries,  lying  close  together,  in  the  next  place  turn  round  the  anterior 
border  of  the  corpus  callosum,  run  backwards  on  its  upper  surface, 
concealed  by  the  cerebral  hemispheres,  and  end  by  anastomosing  with 
the  posterior  cerebral  arteries.  In  their  course  they  give  numerous 
branches  to  the  olfactory  lobes  and  optic  nerves,  the  under  surface  of 
the  anterior  lobes,  the  third  ventricles,  corpus  callosum  and  inner 
surface  of  the  hemisphere. 

The  middle  cerehral  artery,  larger  than  the  anterior,  inclines  ob- 
liquely outwards,  taking  the  course  of  the  fissure  of  Sylvius ;  within 
this  it  divides  into  several  branches,  which  ramify  in  the  pia  mater 
investing  the  surfaces  of  the  anterior  and  middle  lobes  of  the  brain, 
and  join  with  the  branches  of  both  the  anterior  and  posterior  cerebral 
arteries.  Numerous  small  branches,  without  ramifying  in  the  pia 
mater,  turn  upwards  at  once,  and  enter  the  brain  at  the  anterior  per- 
forated spot,  through  which  they  reach  the  corpus  striatum. 

One  or  two  choroid  arteries,  which  sometimes  arise  directly  from  the 
internal  carotid,  passing  backwards,  enter  the  fissure  between  the  middle 
lobe  and  the  crus  cerebri,  to  reach  the  descending  cornu  of  the  lateral 
ventricle,  in  which  they  are  distributed  to  the  choroid  plexus. 

Varieties. — In  rare  instances,  the  anterior  cerebral  arteries  have  united  into  a 
single  trunk,  like  the  basilar  artery  behind,  and  have  again  divided  into  a  right 
and  left  artery.   The  anterior  communicating  artery  is  frequently  double. 

Frequently  the  posterior  cerebral  artery  of  one  side  arises  by  an  enlarged  pos- 
terior communicating  artery  from  the  internal  carotid,  and  is  connected  only  by- 
a  slender  vessel  with  the  basilar. 

Circle  of  Willis. — A  remarkable  anastomosis  exists  between  the 
branches  of  the  vertebral  and  internal  carotid  arteries  within  the 
cranium,  by  which  the  circulation  in  the  brain  may  be  equalised,  and 
any  irregularity  which  might  arise  from  the  obliteration  of  one,  or  even 
two  of  the  vessels,  may  speedily  be  remedied  by  a  corresponding  en- 
largement of  the  others.  This  anastomosis,  known  as  the  circle  of 
Willis,  results  from  a  series  of  communications  between  the  following 
branches.  The  anterior  cerebral  arteries  are  connected  together,  as 
already  mentioned,  in  the  longitudinal  fissure  by  the  anterior  commu- 
nicating artery.  The  right  and  left  internal  carotids,  the  trunks 
from  which  the  anterior  cerebral  arteries  arise,  are  united  by  the  pos- 
terior communicating  arteries  to  the  posterior  cerebral  arteries,  which 
arise  behind  from  a  single  trunk — the  basilar  artery.  Within  or 
opposite  to  the  area  of  this  vascular  circle  are  the  following  parts  of 
the  encephalon,  viz.,  the  commissure  of  the  optic  nerves,  lamina  cinerea, 
infundibulum  and  tuber  cinereum,  corpora  albicantia,  posterior  per- 
forated spot  with  part  of  the  crura  cerebri,  and  the  origin  of  the  third 
pair  of  nerves. 

Distribution  of  the  Arteries  in  the  Cerebrum. — The  recent  researches 
of  Duret  and  Heubner  have  thrown  some  additional  light  on  the  cu-culation  in 
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the  brain.  According'  to  these  authors,  the  three  great  arteries  which  go  to  the 
cerebrum — the  anterior,  middle,  and  posterior  cerebral — give  origin  to  two  very 
distinct  systems  of  vessels.  The  first  of  these,  consisting  of  branches  given 
off  by  the  arteries  immediately  after  they  leave  the  circle  of  Willis,  is  destined 
to  the  great  central  ganglia,  and  is  called  the  central  system  of  arteries ;  the 
other  ramifies  in  the  pia  mater,  and  is  distributed  to  the  grey  matter  of  the  con- 
volutions and  the  subjacent  white  matter ;  it  is  called  the  cortical  system  of 
ai'teries.  These  two  systems  are  to  a  great  extent  independent  of  each  other, 
the  vessels  which  connect  them  being  few  in  number,  and  of  almost  capillary 
minuteness.  Moreover,  not  only  are  the  two  systems  thus  distinct,  but  the 
branches  of  the  several  arteries  are  also  limited  in  their  distribution  to  certain 
well-defined  areas,  and  their  communications  are  few  and  small,  and  occur  only 
at  the  periphery  of  their  respective  areas  of  distribution,  so  as  to  render  the  areas 
practically  independent  territories.  The  same  remark  applies,  in  less  degree, 
however,  to  the  secondary,  and  even  tertiary  division  of  these  arteries. 

The  anterior  cereiral  has  a  very  limited  central  distribution,  giving  only  a  few 
small  branches  (and  these  liable  to  much  variation  as  to  size  and  number)  to  the 
anterior  extremity  of  the  corpus  striatum.  Its  cortical  branches  are  three  in 
number  :  the  fii'st  being  distributed  to  the  two  internal  orbital  convolutions ; 
the  second  to  the  anterior  extremity  of  the  marginal  convolution,  to  the  superior, 
and  to  the  anterior  portion  of  the  middle  frontal  convolutions  on  the  outer  sur- 
face ;  the  third  to  the  inner  surface  of  the  hemisphere  as  far  as  the  extremity  of 
the  calloso-marguial  fissure  ;  the  fourth  to  the  quadi-ate  lobule ;  and  from  this 
last  branch  the  artery  of  the  corpus  callosum  is  given  off. 

The  middle  cerebral  immediately  after  leaving  the  internal  carotid  gives  off  a 
number  of  small  vessels  which  pass  dii-ectly  upwards,  parallel  to  each  other,  into 
the  foramina  of  the  anterior  perforated  space,  and  enter  the  base  of  the  corpus 
striatum.  They  are  distributed  to  the  two  extraventricular  nuclei  (grey  nucleus 
and  lenticular  nucleus)  of  that  body,  to  the  posterior  part  of  the  nucleus  candatus 
and  the  portion  which  borders  upon  the  optic  thalamus.  The  main  trunk  of  the 
middle  cerebral  passes  upwards  and  outwards  in  the  fissure  of  Sylvius  until  it 
reaches  the  island  of  Reil,  on  the  surface  of  which  it  divides  into  four  branches. 
The  first  branch  is  limited  in  its  distribution  to  the  outer  pait  of  the  orbital 
surface  and  the  adjacent  inferior  frontal  convolution  ;  the  second  branch  sup- 
plies the  posterior  part  of  the  middle  frontal,  and  the  chief  part  of  the  ascending 
frontal  convolution ;  the  third  branch  passes  in  the  fissure  of  Rolando  to  the 
rest  of  the  ascending  frontal  and  to  the  ascending  parietal  convolution  and  to 
the  anterior  pai-t  of  the  superior  parietal  lobule ;  and  the  fourth,  lying  in  the 
posterior  branch  of  the  fissure  of  Sylvius,  supplies  the  inferior  parietal  lobule, 
and  the  superior  temporo-sphenoidal  convolution. 

ThQ  jJostf^rior  cereh'al  d^iijQYiQ^  (t\iQ  origin  and  course  of  which  are  described 
at  p.  386)  gives  off  a  number  of  twigs  in  the  posterior  perforated  spot,  and 
others  as  it  passes  round  the  cms,  both  of  which  sets  pass  into  the  thalami  optici, 
crura  cerebri  and  corpora  quadrigemina.  The  cortical  branches  are  three  in 
number :  the  first  is  distributed  to  the  anterior  part  of  the  uncinate  gyrus  and 
its  immediate  vicinity  ;  the  second  branch  supplies  the  posterior  part  of  the 
uncinate  gjnrus  and  the  lower  part  of  the  temporo-sphenoidal  lobe ;  the  third, 
lying  in  the  calcarine  fissure,  supplies  the  occipital  lobe  on  its  inner  and  outer 
surfaces.  (H.  Duret,  in  Archives  de  Physiol.  1874  ;  Heubner,  in  Centralblatt  fiir 
die  Med.  Wissensch.  1872.) 

SUBCLAVIAN  ARTERIES. 

The  Bubclavian  artery  is  only  the  commencing  portion  of  a  long 
trunk  which  forms  the  main  artery  of  the  upper  limb,  and  which  is 
artificially  divided  for  purposes  of  description  into  three  parts,  named 
the  subclavian,  axillary,  and  brachial  arteries. 

The  subclavian  artery,  arising  on  the  right  side  from  the  extremity 
of  the  innominate  stem,  and  on  the  left  from  the  arch  of  the  aorta, 
passes  a  short  way  up  into  the  neck,  arches  outwards  over  the  pleura. 
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and  rests  between  the  scalenus  anticus  and  scalenus  medius  muscles  on 
the  first  rib.  At  the  outer  border  of  the  first  rib  it  ceases  to  be  called 
subclavian,  and  is  continued  into  the  axillary  artery. 

Each  subclavian  artery  is  conveniently  divided  into  three  parts, — the 
first  part  extending  from  the  origin  of  the  vessel  to  the  inner  border  of 
the  anterior  scalenus  muscle  ;  the  second  consisting  of  the  portion  of  the 
vessel  situated  behind  that  muscle  ;  and  the  third  reaching  outwards 
to  the  external  border  of  the  first  rib.  In  examining  each  of  these 
portions  in  detail,  it  will  be  necessary  in  the  first  part  to  give  separate 
descriptions  for  the  right  and  the  left  sides,  as  there  is  a  material 
difference  in  the  origin,  course,  and  relations  of  the  two  vessels. 

THE  FIRST  PART  OF  THE  RIGHT  SUBCLAVIAN  ARTERY  COmmenCCS  close 

to  the  trachea,  at  the  division  of  the  innominate  artery,  behind  the  upper 
part  of  the  sterno-clavicular  articulation,  and  ends  ab  the  inner  margin 
of  the  anterior  scalenus  muscle.  Separating  from  the  carotid  artery,  it 
arches  upwards  and  outwards,  and  ascends  above  the  level  of  the  clavicle 
to  an  extent  which  varies  in  different  cases.  It  is  deeply  placed,  being 
covered  by  the  platysma,  the  sterno-mastoid,  the  sterno-hyoid,  and 
sterno-thyroid  muscles,  and  the  deep  cervical  fascia.  It  is  in  contact 
with  the  pleura  inferiorly,  and  is  separated  by  an  interval  from  the 
longus  colli  muscle  behind. 

Relation  to  Veins. — The  sulclavian  vein  lies  lower  than  the  artery, 
close  under  the  clavicle.  In  its  course  to  join  this  vein,  the  internal 
jugidar  passes  in  front  of  the  artery  near  the  scalenus  muscle,  as  do 
also,  nearer  the  middle  line,  the  anterior  jugular  and  vertebral  veins. 

Relation  to  Nerves, — The  vagus  nerve  passes  in  front  of  the  artery 
on  the  inner  side  of  the  internal  jugular  vein,  and  its  recurrent  laryngeal 
branch,  turning  round  below  the  artery,  ascends  behind.  Some  cardiac 
branches  of  the  sympathetic  nerve  pass  down  over  the  artery,  while  the 
main  trunk  passes  behind. 

THE  FIRST  PART  OF  THE  LEFT  SUBCLAVIAN  ARTERY  ariseS  from  the 

upper  surface  of  the  arch  of  the  aorta,  at  the  left  end  of  its  transverse 
portion,  and  ascends  to  the  margin  of  the  first  rib,  behind  the  insertion 
of  the  anterior  scalenus  muscle.  It  is,  therefore,  longer  than  the  first 
part  of  the  right  subclavian,  and  ascends  at  first  almost  vertically  out 
of  the  chest,  instead  of  arching,  like  that  vessel,  outwards  across  the 
neck.  It  is  at  first  overlapped  by  the  left  lung,  and  is  covered  in  front 
and  on  the  left  side  by  the  pleura  ;  it  rests  on  the  longus  colli  muscle, 
and  lies,  for  a  short  space,  in  front  of  the  oesophagus  (here  deviating  to 
the  left  side),  and  the  thoracic  duct.  To  the  inner  or  right  side  of  the 
vessel  are  situated  the  left  carotid  artery  and  the  trachea,  and  further 
up  the  oesophagus  and  the  thoracic  duct. 

Relation  to  Few^s.— The  internal  jugular  vein  is  immediately  before 
the  artery,  where  it  turns  outwards  from  the  thorax,  close  to  the  scalenus 
muscle  ;  and  the  left  innominate  vein  is  likewise  anterior  to  it. 

Relation  to  Nerves. — The  pieiimogastric  nerve  is  anterior  to  the  first 
part  of  the  left  subclavian  artery,  and  parallel  with  it,  the  recurrent 
branch  on  this  side  turning  round  below  the  arch  of  the  aorta.  The 
phrenic  nerve  descends  over  the  artery  along  the  inner  margin  of  the 
scalenus  muscle,  immediately  outside  the  thyroid  axis.  The  cardiac 
nerves  of  the  left  side,  descending  from  the  neck,  are  close  to  the 
artery. 

THE  SECOND  PART  OF  THE  SUBCLAVIAN  ARTERY,  the  short  portion  COn- 
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cealed  by  the  anterior  scalenus  muscle,  forms  the  highest  part  of  the 
arch  described  by  the  vessel  across  the  neck.    Somewhat  less  deeply 


Fig.  255. 


Pig.  255.— View  of  the  Eight  Common  Carotid  and  Subclavian  Arteries,  with 

THE  ORIGINS  OP  THEIR  BRANCHES  AND  THEIR  RELATIONS  (H.  Quain).  i 

For  the  explanation  of  tlie  references  in  the  upper  part  of  this  figure,  see  p.  356. 
The  following  explanation  relates  to  the  subclavian  artery  and  its  branches :  8,  the  first 
part,  8',  the  third  part,  of  the  arch  of  the  subclavian  artery;  8",  the  subclavian  vein, 
shown  by  the  removal  of  a  portion  of  the  clavicle  ;  9,  is  placed  on  the  scalenus  anticus 
muscle  in  the  angle  between  the  transverse  cervical  and  suprascapular  branches  of  the 
thyroid  axis  ;  10,  outer  part  of  the  suprascapular  artery  ;  1 0',  transverse  cervical  branches 
passing  into  the  deep  surface  of  the  trapezius  ;  10",  the  posterior  scapular  artery, 
represented  as  rising  directly  from  the  third  part  of  the  subclavian  artery,  and  passing 
through  the  axillary  plexus  of  nerves  and  under  the  levator  anguli  scapula^  ;  11,  on 
the  scalenus  anticus  muscle,  points  to  the  inferior  thyroid  artery,  near  the  place  where 
the  ascending  cervical  artery  is  given  off ;  the  phrenic  nerve  lies  on  the  muscle  to  the 
outside  ;     the  supra-sternal  twig  of  the  suprascapular  artery. 
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placed  than  tl:ie  first  part,  it  is  covered  by  the  platysma  and  the  sterno- 
mastoid  muscle,  with  layers  of  the  cervical  fascia.  Behind,  it  rests 
against  the  middle  scalenus  muscle ;  and  below,  it  lies  on  the  pleura. 

Relation  to  Veins  and  Nerves. — The  subclavian  vein  is  lower  than  the 
artery,  and  is  separated  from  it  by  the  anterior  scalenus  muscle.  The 
phrenic  nerve,  which  descends  obliquely  inwards  over  that  muscle, 
usually  crosses  the  first  part  of  the  subclavian  artery  of  the  left  side 
close  to  the  muscle,  while  on  the  right  side,  not  having  quite  reached 
the  margin  of  the  muscle  at  the  level  of  the  artery,  it  is  usually  sepa- 
rated by  the  muscle  from  the  second  part  of  the  artery. 

THE  THIRD  PAET  OF  THE  SUBCLAVIAN  AETERY  Hes  in  a  Small  triangular 
space,  the  sides  of  which  are  formed  by  the  omo-hyoid  muscle  and 
clavicle,  and  the  base  by  the  anterior  scalenus  muscle  ;  the  omo-hyoid 
is  in  some  instances  immediately  over  the  artery.  The  subclavian  artery 
is  nearer  to  the  surface  here  than  elsewhere,  being  covered  only  by 
the  platysma  and  layers  of  the  cervical  fascia,  but  towards  its  termina- 
tion it  becomes  deeper,  sinking  under  the  clavicle  and  the  subclavius 
muscle. 

Relation  to  Veins. — The  subclavian  vein  continues  to  be  anterior  to, 
and  lower  than  the  artery.  The  external  jugular  vein  lies  over  the 
artery,  and  receives  on  the  outer  side  from  the  shoulder  the  two  veins 
which  accompany  the  supra-scapular  and  transverse  cervical  arteries. 
The  veins  in  some  cases  form  a  sort  of  plexus  over  the  artery. 

Relation  to  Nerves. — Above  the  vessel  are  placed  the  large  IracTiial 
nerves,  the  lowest  cord  formed  by  the  union  of  the  last  cervical  and  the 
first  dorsal  nerve  being  behind  and  in  contact  with  it.  The  small 
nerve  of  the  subclavius  muscle  passes  down  over  the  artery,  and  the 
space  which  lodges  the  artery  is  crossed  in  front  by  the  superficial 
descending  (clavicular)  branches  from  the  cervical  plexus  of  nerves. 

Branches. — Four  branches  are  usually  described  as  arising  from 
each  subclavian  artery.  Of  these,  three,  namely,  the  vertebral,  the 
internal  mammary,  and  the  thyroid  axis,  generally  spring  close  together 
from  the  first  part  of  the  artery,  near  the  inner  side  of  the  anterior 
scalenus  muscle  ;  while  the  fourth  branch,  the  superior  intercostal,  is 
usually  found  internal  to  that  muscle  on  the  left  side,  but  arising  under 
cover  of  it,  from  the  second  part  of  the  artery  on  the  right. 

The  vertebral  artery  springs  from  the  upper  and  back  part  of  the 
subclavian,  and  ascends  in  the  neck  to  reach  the  interior  of  the  skull ; 
the  internal  mammary  proceeds  from  the  lower  side  of  the  vessel,  and 
descends  into  the  fore  part  of  the  chest  and  abdomen  ;  the  thyroid  axis 
arises  from  the  front  of  the  artery,  and  divides  into  three  branches,  one 
of  which,  the  inferior  thyroid,  is  distributed  in  the  fore  part  of  the  neck, 
whilst  the  other  two,  the  suprascapular  and  the  transverse  cervical,  pass 
oatwards  across  the  neck  to  the  shoulder  ;  lastly,  the  superior  intercostal 
and  deep  cervical  arise  by  a  common  stem  from  the  back  part  of  the 
artery,  and  pass  into  the  upper  part  of  the  thoracic  wall  and  the 
posterior  muscles  of  the  neck.  The  deep  cervical  is  reckoned  by  some 
writers  as  a  fifth  branch  of  the  subclavian  artery,  but  it  usually  rises  in 
common  with  the  superior  intercostal  artery. 

Another  branch,  in  the  great  majority  of  instances,  arises  from  the 
third  part  of  the  artery.  This  is  the  posterior  scapular  artery,  a  branch 
(vhich  otherwise  is  derived  from  the  transverse  cervical,  one  of  the  divi- 
sions of  the  thyroid  axis. 
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Varieties. — The  variations  in  origin  of  the  subclavian  arteries  have  been  con- 
sidered along  with  the  peculiarities  of  the  arch  of  the  aorta. 

Course. — The  height  to  which  these  vessels  reach  in  the  neck  is  liable  to  some 
variation.  Most  commonly  the  artery  crosses  the  neck  a  little  higher  than  the 
clavicle,  but  it  is  sometimes,  especially  on  the  right  side,  placed  as  high  as  an 
inch  or  even  an  inch  and  a  half  above  the  level  of  that  bone.  Occasionally  the 
subclavian  artery  perforates  the  anterior  scalenus  muscle,  and  in  a  few  rare 
cases  it  has  been  seen  altogether  in  front  of  the  muscle,  and  close  to  the  sub- 
clavian vein.  That  vein  has  been  also  seen  to  pass  with  the  artery  behind  the 
scalenus  muscle. 

Brandies. — Besides  the  variation  in  the  position  of  the  branches  already  refen-ed 
to,  it  may  be  noticed  that,  in  a  few  cases,  one  or  more  of  the  three  first  branches 
have  been  found  moved  inwards  from  their  usual  position,  or  outwards  to  another 
division  of  the  subcla^dan.  Sometimes  two,  and  much  more  rarely  thi'ee  branches 
arise  from  the  third  part  of  the  vessel. 

BRANCHES  OP  THE  SUBCLAVIAN  ARTERY. 

1,  Vertebral  Artery. — The  yertebral  artery,  which  is  usually  the 
first  and  largest  branch  of  the  subclavian,  arises  from  the  upper  and 
back  part  of  that  yessel,  and  passing  upwards  and  a  little  backwards, 
enters  the  transverse  foramen  of  the  sixth  cervical  vertebra — not  unfre- 
quently  that  of  one  of  the  higher  vertebra.  The  vessel  then  ascends  in  a 
vertical  direction  through  the  series  of  foramina  of  the  transverse  pro- 
cesses, as  far  as  to  the  upper  border  of  the  axis  ;  thence  it  inclines  out- 
wards to  reach  the  corresponding  foramen  of  the  atlas,  and  after  passing 
through  that  aperture  Avinds  backwards  and  inwards  in  the  groove  on 
the  neural  arch  of  that  vertebra,  and,  piercing  the  dura  mater,  enters 
the  skull  through  the  foramen  magnum.  Finally,  it  proceeds  upwards 
and  forwards,  and  turning  round  from  the  side  to  the  front  of  the 
medulla  oblongata  on  the  basilar  process  of  the  occipital  bone,  unites 
with  the  vessel  of  the  opposite  side,  at  the  lower  border  of  the  pons 
Varolii,  to  form  the  lasilar  artery. 

At  its  commencement,  the  vertebral  artery  lies  behind  the  internal 
jugular  vein,  and  on  approaching  the  vertebrae  passes  between  the 
longus  colli  and  the  scalenus  anticus  muscle.  On  the  left  side,  the 
thoracic  duct  in  ascending  crosses  in  front  of  the  vessel  from  within 
outwa?:ds. 

While  within  the  foramina  of  the  cervical  vertebra},  the  artery  is 
accompanied  by  a  plexus  of  the  sympathetic  nerves  and  by  the  verte- 
bral vein,  which,  as  the  vessels  issue  from  the  foramen  of  the  sixth 
vertebra,  is  in  front  of  the  artery  :  the  cervical  nerves  as  they  emerge 
from  the  intervertebral  foramina  lie  behind  it.  The  suboccipital 
nerve  passes  out  beneath  it,  where  it  lies  on  the  groove  of  the 
atlas,  and  at  that  point  the  artery  is  covered  by  the  superior  oblique 
muscle. 

Within  the  skull  it  turns  round  the  side  of  the  medulla  oblongata, 
between  the  origin  of  the  hypoglossal  nerve  and  the  anterior  root  of  the 
sub-occipital,  and  then  lies  between  the  anterior  surface  of  the  medulla 
and  the  basilar  process  of  the  occipital  bone. 

Branches. — A,  Cervical  Branches : 

{a)  In  the  neck,  the  vertebral  artery  sends  off  at  different  points  of  its  coui'se 
several  small  branches  named  lateral  sphial  arteries.  Each  of  these  entering-  the 
spinal  canal  through  an  intervertebral  foramen  divides  into  two  branches ;  one 
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patises  along  the  roots  of  the  spinal  nerves,  supplying  the  spinal  cord  and  its 
membranes,  and  anastomoses  with  the  other  spinal  arteries  ;  the  other  branch 
ramifies  on  the  back  part  of  the  bodies  of  the  vertebrce  in  the  same  manner  as 
similar  branches  derived  from  the  intercostal  and  lumbar  arteries. 

(h)  Muscular  branches  of  variable  size  are  distributed  to  the  deep-seated  cervical 
muscles. 

B.  Cranial  branches : 

(«)  The  posterior  meningeal  artery  is  a  small  branch  which  arises  opposite  the 
foramen  magnum,  and  ramifies  between  the  dura  mater  and  the  bone  in  the 
occipital  fossa,  and  upon  the  falx  cerebelli.  There  are  sometimes  two  of  these 
small  vessels. 

(Jj)  The  2)ostcrior  spinal  artery,  arising  at  an  obtuse  angle  from  the  vertebral, 
inclines  backwards  round  the  medulla  oblongata  to  reach  the  back  part  of  the 
spinal  cord  ;  aided  by  reinforcements  from  small  arteries  which  ascend  upon  the 
cervical  and  dorsal  nerves  through  the  intervertebral  foramina,  it  may  be  traced 
along  the  cord,  lying  behind  the  roots  of  the  nerves,  as  a  minute  tortuous  vessel, 
or  rather  a  series  of  little  inosculating  vessels,  as  far  as  the  second  lumbar  vertebra, 
where  it  terminates  in  ramifications  on  the  cauda  equina. 


Fig.  256. 


Fig.  256.  —  Deep  Dis- 
section OF  THE  Sub- 
clavian Artery  on 
the  right  side,  show- 
ing the  origin  and 
course  of  the  ver- 
TEBRAL Artery  (from 
Tiedemann).  -3- 

a.  Upper  part  of  the 
sterno-mastoid  muscle,  its 
clavicular  part  divided 
below  ;  6,  spinous  process 
of  the  axis  ;  c,  superior 
oblique  muscle ;  (Z,  placed 
on  the  inferior  oblique 
muscle,  points  by  a  line 
to  the  posterior  arch  of 
the  atlas  veitebra  ;  e, 
semispinalis  colli ;  /, 
placed  on  the  longus 
colli,  points  to  the  trans- 
verse process  of  the  sixth 
cervical  vertebra  ;  ^,  on 
the  first  rib,  points  to 
the  scalenus  anticus  mus- 
cle cut  near  its  attach- 
ment ;  1,  innominate 
artery  ;  2,  right  common 
carotid  ;  3,  right  sub- 
clavian ;  below  it,  the 
origin  of  the  internal 
mammary  artery  ;  above 
it,  4,  the  thyroid  axis, 
its  branches  cut  short  ; 
5,  vertebral  ai-tery,  pass- 
ing up  through  the  canal 
of  the  transverse  pro- 
cesses and  giving  branches 
to  the  muscles  ;  5',  placed 

tin  the  rectus  major,  points  to  its  horizontal  part  on  the  arch  of  the  atlas  ;  6,  placed  on 
the  lower  part  of  the  divided  scalenus  medius,  points  to  the  trunk  of  the  deep  cervical 
artery;  7,  occipital  artery  emerging  from  below  the  sterno-mastoid  and  other  muscles 
attached  to  the  mastoid  process. 
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(c)  The  anterior  spinal  artery,  somewhat  larger  than  the  preceding,  arises  near 
the  end  of  the  vertebral  artery,  and  descends  obliquely  in  front  of  the  medulla 
oblongata.  Immediately  below  the  foramen  magnum,  it  unites  with  the  cor- 
responding vessel  of  the  opposite  side,  so  as  to  foi-m  a  single  trunk,  which 
descends  a  short  distance  only  along  the  middle  line  in  front  of  the  spinal  cord, 
forming  the  upper  part  or  commencement  of  the  anterior  median  artery  of  the 
cord.  This  anterior  spinal  branch  of  the  vertebral  artery  supplies  therefore  only 
the  upper  part  of  the  cord  ;  the  remainder  being  provided  with  a  series  of  small 
arteries,  which  are  derived  in  the  neck  from  the  vertebral  and  inferior  thyi'oid 
arteries,  in  the  back  from  the  intercostals,  and  below  this  from  the  lumbar,  ilio- 
lumbar, and  lateral  sacral  arteries.  These  small  vessels  enter  the  spinal  canal  at 
irregular  intervals  through  the  intervertebral  foramina,  and,  passing  along  the 
roots  of  the  nerves,  communicate  with  each  other  along  the  middle  line  by  means 
of  ascending  and  descending  branches  ;  so  that,  by  a  succession  of  anastomoses,  a 
very  slender  single  vessel,  of  varying  thickness,  named  the  anterior  median  artery, 
appears  to  extend  from  the  one  end  to  the  other  of  the  cord.  This  vessel,  or 
chain  of  inosculating  vessels,  supplies  the  pia  mater  and  the  substance  of  the 
cord — some  entering  the  anterior  median  fissure.  At  the  lower  end  of  the  spinal 
cord  it  sends  branches  downwards  on  the  cauda  equina. 

On  a  part  of  the  spinal  cord  near  the  lower  end,  and  in  front  of  the  posterior 
roots  of  the  nerves,  may  be  found  another  small  artery,  about  equal  in  size  to  the 
anterior  spinal. 

(cZ)  The  posterior  inferior  cerehellar  artery,  the  largest  of  the  branches,  arises 
from  the  vertebral  near  the  pons,  and  sometimes  from  the  basilar  artery  :  it 
turns  backwards  and  outwards,  between  the  hypoglossal  and  pneumogastric 
nerves,  over  the  restiform  body  and  near  the  side  of  the  opening  of  the  fourth 
ventricle  to  reach  the  under  surface  of  the  cerebellum.  Here,  running  back- 
wards between  the  inferior  vermiform  process  and  the  hemisphere,  it  divides  into 
two  branches  :  one  of  which  continues  backwards  in  the  sulcus  between  the 
hemispheres  ;  while  the  other,  turning  outwards,  ramifies  on  the  under  surface  of 
the  cerebellum  as  far  as  its  outer  border,  over  which  the  ultimate  divisions  of 
each  branch  anastomose  with  those  of  the  superior  cerebellar  arteries.  This 
artery  partly  supplies  the  hemisphere  and  the  vermiform  process,  and  gives 
branches  to  the  choroid  plexus  of  the  fourth  ventricle. 

Varieties. —  Origin. — The  right  vertebral  artery  has  been  seen  to  arise  from 
the  common  carotid  of  the  same  side,  in  some  of  those  cases  in  which  the  right 
subclavian  has  been  given  as  a  separate  vessel  from  the  posterior  part  of  the 
aorta.    In  very  rare  instances,  the  right  vertebral  artery  arises  from  the  aorta. 

The  left  vertebral  artery  is  not  unfrequently  derived  from  the  aorta,  in  which, 
case  it  generally  arises  between  the  left  carotid  and  subclavian  arteries,  but 
sometimes  it  is  the  last  of  the  branches  from  the  arch. 

The  left  vertebral  artery  in  a  few  instances,  and  the  right  vertebral  in  one, 
have  been  found  to  arise  by  more  than  a  single  root ;  and  an  example  of  three 
roots  to  a  vertebral  artery  has  been  placed  on  record,  (R.  Quain,  plate  24,  fig.  2.) 
Two  roots  may  proceed  from  the  subclavian  artery,  or  one  from  the  subclavian 
and  one  from  the  aorta. 

Course. — Instead  of  entering  the  foramen  of  the  sixth  vertebra,  the  vertebral 
artery  of  one  side  not  unfrequently  enters  higher  up,  through  the  foramen  of  the 
fifth,  or  fourth,  or  more  rarely  of  the  third  vertebra,  or  even,  according  to  several 
anatomists,  of  the  second.  On  the  other  hand,  the  vertebral  artery  has  been 
seen  to  enter  the  foramen  of  the  seventh  vertebra. 

Branches. — In  the  neck,  the  vertebral  artery  has  been  found,  though  veiy 
rarely,  to  give  branches  which  are  usually  derived  from  the  subclavian,  such  as 
the  superior  intercostal  and  the  inferior  thyroid. 

The  basilar  artery  the  single  trunk  formed  by  the  junction  of  the  right 
and  left  vertebral  arteries  in  the  middle  line,  extends  from  the  posterior 
to  the  anterior  border  of  the  pons  Varolii,  along  the  median  groove  of 
which  it  lies  under  cover  of  the  arachnoid.  The  length  of  this  artevy  is 
therefore  about  equal  to  that  of  the  pons,  at  the  anterior  border  of 
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■which  it  divides  into  two  terminal  branches,  the  posterior  arteries  of 
the  cerebrum. 

Branches. — Besides  numerous  small  brandies  to  the  substance  of  the  pons,  the 
basilar  artery  gives  off  the  following  : — 

(rt)  The  transverse  arteries,  several  on  each  side,  pass  directly  outwards.  One, 
the  artery  of  the  auditory  nerve,  accompanies  that  nerve  into  the  internal  auditoiy 
meatus  and  labyrinth  of  the  ear, 

(&)  The  anterior  mferior  eej'eheU ar  B,rteries  pass  backwards,  one  on  each  side,  to 
the  anterior  part  of  the  under  surface  of  the  cerebellum,  anastomosing  with  the 
inferior  cerebellar  branches  of  the  vertebral  arteries. 

(e)  The  snjyerior  cerebellar  arteries  arise  so  close  to  the  bifurcation  of  the 
basilar,  that  this  artery  is  described  by  several  anatomists  as  dividing  into  four 
branches.  Each  one  turns  backwards  and  outwards  immediately  behind  the  third 
nerve,  and  entering  the  groove  between  the  pons  Varolii  and  the  cms  cerebri, 
turns  round  the  latter,  close  to  the  fourth  nerve,  to  reach  the  upper  surface  of 
the  cerebellum,  where  it  divides  into  branches.  Of  these  some  extend  outwards, 
and  one  or  more  backwards  along  the  superior  vermifonn  process,  to  reach  the 
circumference  of  the  cerebellum,  where  they  anastomose  with  the  branches  of  the 
inferior  cerebellar  arteries  :  while  others  run  inwards  to  supply  the  vermiform 
process  and  the  valve  of  Vieussens,  and  in  part  the  velum  interpositum. 

The  posterior  cerebral  artery  on  each  side,  resulting  from  the 
division  of  the  basilar,  passes  outwards,  parallel  to  the  superior  cere- 
bellar artery,  and  separated  from  it  at  its  origin  by  the  third  nerve, 
which  comes  forwards  between  the  two  vessels.  It  turns  backwards 
round  the  cms  cerebri,  and  then  runs  outwards  and  upwards  on  the 
under  surface  of  the  posterior  lobe  of  the  cerebrum,  passing  near  the 
posterior  extremity  of  the  corpus  callosum.  It  divides  beneath  the 
posterior  lobe  into  many  branches,  which  ramify  upon  the  under, 
median,  and  outer  surfaces,  and  anastomose  with  the  other  cerebral 
arteries. 

Branches. — Immediately  after  its  origin  the  posterior  cerebral  artery  gives  off 
numerous  small  parallel  branches,  which  i)erforate  the  substance  of  the  brain 
between  the  crui-a,  at  the  point  which  is  called  from  this  circumstance  the  pos- 
terior perforated  spot.  As  it  turns  backwards,  a  short  distance  from  its  origin, 
this  artery  is  joined  by  the  jjoster'wr  communicating  artery,  and  in  this  way  con- 
tributes as  already  described  (p.  .303)  to  form  the  circle  of  Willis.  Lastly,  the 
posterior  cerebral  gives  origin  to  a  small  branch,  the  iwsterlor  choroid,  which, 
arising  external  to  the  junction  of  the  communicating  artery,  turns  backwards 
over  the  crus  cerebri  and  the  tubercula  quadrigemina,  supplying  these  with 
branches,  and  ending  in  the  velum  interpositum  and  choroid  plexus,  in  the 
interior  of  the  brain. 

Varieties. — The  basilar  artery  is  originally  formed  by  the  coalescence  of  two 
separate  vertebral  arteries,  and  traces  of  a  septum  are  sometimes  found  in  its 
interior.  (Davy,  "  Eesearches,"  &c.,  vol.  i.  p.  301.)  The  occurrence  of  a  perfora- 
tion of  the  vessel,  which  has  also  been  observed,  may  be  likewise  attributed  to  the 
incomplete  fusion  of  the  two  arteries. 

The  posterior  cerebral  artery  is  occasionally  given  off  on  one  side  from  the 
internal  carotid  artery. 

2. — Thyroid  axis. — The  thyroid  axis  springs  from  the  fore  part  of 
the  subclavian  artery,  close  to  the  inner  side  of  the  anterior  scalenus 
muscle.  It  is  a  short  thick  trunk,  and  receives  the  name  of  axis," 
because,  at  a  line  or  two  from  its  origin,  it  divides  into  branches,  which 
diverge  in  different  directions,  viz.,  the  inferior  or  ascending  thyroid, 
the  suprascapular,  and  a  third  branch,  which  is  either  the  transverse 
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cervical,  or  one  of  the  branches  into  which  that  artery,  when  present, 
divides,  viz.,  the  superficial  cervical. 

Varieties, — The  thyroid  axis  has  been  known  to  arise  beyond  the  scalenus 
anticus  muscle.  It  may  be  associated  at  its  origin  with  another  branch  ;  thus,  it 
sometimes  give  origin  to  the  internal  mammary,  and  has  been  known  to  give 
origin  to  the  vertebral,  superior  intercostal,  or  deep  cervical  arteries. 

A.  The  inferior  tlijrroid  artery  passes  directly  upwards,  resting  on 
the  longns  colli  muscle,  and  after  a  short  course  bends  inwards  and 
downwards  behind  the  sheath  of  the  large  cervical  vessels,  and  also 
behind  the  sympathetic  nerve  (the  middle  cervical  ganglion  of  which, 
when  present,  often  rests  upon  this  vessel).  The  artery  then  makes 
another  curve  in  the  opposite  direction,  and  is  distributed  to  the  under 
part  of  the  thyroid  body.  Its  branches  communicate  freely  with  those 
of  the  superior  thyroid  artery,  and  with  the  corresponding  artery  of  the 
other  side. 

Brandies. — (a)  The  ascending  cervical  branch  arises  at  the  point  where  the 
inferior  thyroid  turns  inwards  behind  the  carotid  artery ;  it  proceeds  upwards, 
close  to  the  phrenic  nerve,  on  the  line  of  separation  between  the  scalenus  anticus 
and  rectus  anticus  major,  giving  mmcular  branches  to  both,  and  a  few  which 
pass  transversely  outwards  across  the  neck.  These  muscular  branches  commu- 
nicate  with  others  sent  outwards  from  the  vertebral  artery.  To  the  spinal  canal 
the  ascending  cervical  artery  sends  one  or  two  branches  (sinnal  Iranches),  which 
enter  the  intervertebral  foramina  along  the  cervical  nerves,  and  assist  in  sup- 
plying the  bodies  of  the  vertebrjE,  and  the  spinal  cord  and  its  membranes. 

(J)  A  laryngeal  branch  of  irregular  size  is  usually  supplied  by  the  inferior 
thjToid  artery  ;  it  ascends  on  the  trachea  and  the  back  of  the  larynx,  and  is  dis- 
tributed to  the  muscles  and  mucous  membrane  in  that  situation. 

Tracheal  branches  ramify  over  the  trachea,  and  anastomose  below  with  the 
bronchial  arteries, 

{(T)  (Esophageal  branches  are  given  off,  and  one  or  more  descend  upon  the 
trachea  into  the  chest. 

"Varieties,  —  Origiyi. — The  inferior  thyroid  artery  occasionally  arises  as  an 
independent  branch  from  the  subclavian  artery,  and  rarely  from  the  common 
carotid  or  the  vertebral.  Instances  have  occurred — very  rarely,  however — of  the 
presence  of  two  inferior  thyroid  arteries,  one  passing  over  the  common  carotid 
artery. 

The  ascending  cervical  artery  is  occasionally  derived  from  the  subclavian  or 
from  one  of  the  branches  of  that  vessel,  as  from  the  transverse  cervical  or  the 
suprascapular,  or  from  a  trunk  common  to  those  two  arteries.  It  is  sometimes 
much  larger  than  usual,  and  takes  the  place  of  the  occipital  artery.  A  branch 
from  it  not  unfrequently  compensates  for  the  small  size  of  the  deep  cervical 
artery. 

B.  The  suprascapular  artery  (transverse  scapular,  or  transverse 
humeral),  a  smaller  vessel  than  the  transverse  cervical  arises  almost 
constantly  from  the  thyroid  axis,  and  runs  from  within  outwards  deeply 
at  the  root  of  the  neck.  At  first  it  descends  obliquely  towards  the 
clavicle,  resting  upon  the  scalenus  anticus,  and  covered  by  the  sterno- 
mastoid  muscle  ;  it  then  crosses  the  subclavian  artery,  and  continues 
transversely  outwards  behind  and  parallel  with  the  clavicle  and  sub- 
clavius  muscle,  and  below  the  posterior  half  of  the  omo-hyoid 
muscle.  Approaching  the  upper  margin  of  the  scapula,  under 
cover  of  the  trapezius  muscle,  it  inclines  downwards  with  the  supra- 
scapular nerve  towards  the  suprascapular  notch.  At  this  point  the 
nerve  usually  passes  beneath  the  ligament  stretched  across  the  notch, 
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while  the  artery  more  frequently  turns  over  to  it  to  enter  the  supra- 
spinous fossa,  where,  lyin^  close  to  the  bone,  it  gives  off  branches  which 
ramify  in  the  fossa  beneath  the  supraspinatus  muscle,  and  sends  a  small 


Fig.  257.  Fig.  257.— View  op 

,  THE  Anastomoses 

OP  Arteries  on 
THE  Shoulder 
AND  -  Dorsum  op 
THE  Scapula  (from 
Tiedemann).  g 

a,  sterno-mastoid 
muscle  ;  b,  trapezius 
turned  towards  the 
left  side  ;  c,  splenius 
capitis,  and  below  it 
splenius  colli  ;  d, 
levator  anguli  sca- 
pula ;  e,  serratus 
posticus  superior  ;/, 
rhomboideus  minor, 
and  ^r,  rhomboideus 
major,  divided  from 
the  base  of  the  sca- 
pula ;  k,  teres  major, 
i,  teres  minor ;  Jc, 
scapular  head  of  the 
triceps  brachii ;  I, 
serratus  magnus  ;  m, 
latissimus  dorsi  ;  n, 
deep  surface  of  the 
deltoid  muscle  turned 
down  ;  o,  portion  of 
the  infraspinatus 
muscle  attached  to 
the  great  tuberosity 
of  the  humerus,  the 
rest  having  been  re- 
moved from  the  in- 
fraspinous  fossa  ;  1, 
occipital  artery  ap- 
pearing between  the 
trapezius  and  sterno- 
mastoid  muscles  ;  2, 
superficial  cervical 
branch  of  the  trans- 
verse cervical  artery ; 
2',  2',  posterior  sca- 
pular artery  ;  2  -{- , 
its  supraspinous 
branch  ;  3,  supra- 
scapular artery  ;  3', 
the  same  after  pass- 
ing through  the  sca- 
pular notch  into  the 
infraspinous  fossa, 
where  it  anastoraoscB 
with  4,  the  dorsal 

Drancli  of  tiie  subscapular  artery  ;  4',  inferior  scaptdar  branch  of  the  subscapular  ;  4", 
some  of  the  descending  thoracic  branches  of  the  subscapular  artery  ;  5,  posterior  circumflex 
artery  emerging  from  the  quadrangular  space,  and  sending  branches  upwards  on  the 
shoulder- joint,  round  the  humerus,  and  downwards  into  the  deltoid  muscle 


anasto- 


mosis of  the  acromial  branches  of  the  suprascapular  with  the  acromio-thoracic  artery. 
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communicating  branch  into  the  subscapular  fossa,  and  is  itself  con- 
tinued down  into  the  infraspinous  fossa. 

Branches.  — Muscular  branches  are  given  by  tlie  suprascapular  arfccr j  to  the 
stemo-mastoid  and  other  neighbouring  muscles, 

(]))  The  snpra-acromial  branch  passes  obliquely  forwards  through  the  attach- 
ment of  the  trapezius  to  reach  the  cutaneous  surface  of  the  acromion,  on  which 
it  ramifies,  anastomosing  with  offsets  from  the  acromio- thoracic  artery. 

ip)  A  small  suhscapnlar  branch,  given  off  as  the  artery  passes  over  the  notch, 
anastomoses  with  the  posterior  scapular  and  subscapular  arteries  in  the  sub- 
scapular fossa  and  substance  of  the  subscapularis  muscle. 

{d)  An  infraspinous  branch  is  continued  from  the  suprascapular  artery,  and 
descending  close  upon  the  neck  of  the  scapula,  between  the  glenoid  cavity  and 
the  spine  of  that  bone,  joins  with  the  dorsal  branch  of  the  subscapular  artery. 

(e)  Branches  enter  the  bone  and  shoulder  joint. 

Varieties.  — The  suprascapular  artery  has  in  some  cases  been  observed  to  spring 
directly  from  the  subclavian,  or  to  arise  from  that  vessel  by  a  common  trunk 
with  the  transverse  cervical,  or  more  rarely  with  the  internal  mammary. 
It  has  also  been  found  to  proceed  from  the  axillary  artery,  and  from  the  suId- 
scapular  branch  of  that  vessel. 

C.  The  transverse  cervical  artery,  the  third  branch  of  the  thyroid 
axis,  passes  outwards  a  short  distance  above  the  clavicle,  and  therefore 
higher  than  the  suprascapular  artery.  It  crosses  over  the  scaleni 
muscles  and  the  brachial  plexus,  sometimes  passing  between  the  nerves 
of  the  latter,  and  is  crossed  by  the  omo-hyoid  muscle.  Beneath  the 
anterior  margin  of  the  trapezius,  and  near  the  outer  edge  of  the  levator 
anguli  seapulge,  it  divides  into  two  branches,  the  superficial  cervical  and 
the  posterior  scapular. 

The  superficial  cervical  artery  ascends  beneath  the  anterior  border  of 
the  trapezius,  and  distributes  branches  to  that  muscle,  the  levator 
anguli  scapulse,  and  sterno-mastoid  muscles,  as  well  as  to  the  cervical 
glands  and  the  integuments  in  the  intervals  between  those  muscles. 
When  the  posterior  scapular  arises  separately  from  the  subclavian,  the 
name  superficial  cervical  may  be  given  to  the  whole  remaining  part  of 
the  transverse  cervical  artery. 

The  posterior  scapular  artery,  whether  arising  from  the  transverse 
cervical  artery  or  directly  from  the  subclavian,  passes  backwards  to  the 
upper  angle  of  the  scapula,  under  cover  of  the  levator  anguli  scapulas, 
and  then  changing  its  direction,  runs  downwards  beneath  the  rhom- 
boidei  muscles,  as  far  as  the  inferioi*  angle  of  that  bone.  It  anasto- 
moses freely  on  both  surfaces  of  the  scapula  with  the  divisions  of  the 
suprascapular  and  subscapular  arteries  ;  and  supplies  branches  to  the 
rhomboidei,  serratus  magnus,  and  latissimus  dorsi  muscles,  communi- 
cating at  the  same  time  with  the  posterior  muscular  branches  of  some 
of  the  intercostal  arteries. 

Varieties. — Not  only  does  the  transverse  cervical  branch  of  the  thyroid  axis 
present  the  variation  of  being  nearly  as  often  the  superficial  cervical  alone  as  of 
comprising  also  the  posterior  scapular  artery,  but  it  occasionally  happens  that  the 
vessel  derived  from  the  thyroid  axis  is  very  small,  and  represents  only  in  part  the 
superficial  cervical  artery  ;  whilst  a  large  vessel  arising  from  the  third  part  of 
the  subclavian  divides  near  the  levator  anguli  scapulas  into  tv/o  branches,  of 
which  one  ascends  and  represents  the  remaining  and  larger  portion  of  the  super- 
ficial cervical  artery,  while  the  other  forms  the  posterior  scapular. 

The  transverse  cervical  artery  is  sometimes  derived  directly  from  the  subclavian, 
beneath  or  even  beyond  the  scalenus  anticus  muscle.  The  transverse  cervical 
sometimes  gives  off  the  ascending  cervical  artery. 
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When  the  superficial  cervical  is  separated  from  the  posterior  scapular,  it  some- 
times arises  from  other  sources  than  the  thyroid  axis,  as  from  the  suprascapular 
or  the  subclavian  artery. 


Fig.  258. 


Fig.  258, — Dissection  op  the  right  side 

OP  THE  anterior  ThORACIC  AND  AB- 
DOMINAL AYall,  to  show  the  Anasto- 
moses OP  the  Internal  Mammary. 
Intercostal,  and  Epigastric  Vessels 
(slightly  altered  from  Tiedemann), 
(A.  T.)  i 

The  pectoral  part  of  the  serratus  mag- 
nu3,  the  external  and  internal  oblique, 
and  the  rectus  abdominis  muscles,  have 
been  removed  ;  1,  upon  the  subclavius 
muscle,  points  to  the  first  part  of  the 
axillary  artery  above  the  pectoralis  minor 
muscle,  giving  rise  to  the  acromio -thoracic 
artery,  which  is  cut  short  ;  2,  upon  the 
pectoralis  minor,  points  to  the  lower  part 
of  the  axillary  artery  and  vein  ;  3,  the 
long  thoracic  artery  ;  4,  on  the  cartilage  of 
the  first  rib,  marks  the  upper  part  of  the 
internal  mammary  artery  ;  4',  the  lower 
part  of  the  same  artery  giving  its  abdominal 
branch  behind  the  cartilage  of  the  seventh 
rib  ;  5,  in  the  fourth  intercostal  space, 
marks  the  anastomosis  of  the  internal 
mammary  and  intercostal  arteries  ;  6, 
anterior  branches  of  the  internal  mam- 
mary artery  ramifying  over  the  front  of  the 
sternum  ;  7,  on  the  transversalis  muscle 
immediately  above  the  internal  inguinal 
aperture,  points  to  the  last  part  of  the  ex- 
ternal iliac  artery,  from  which  are  seen 
rising,  8,  the  deep  epigastric  ai'tery,  and 
9,  the  deep  circumflex  iliac  ;  10,  the  anas- 
tomosis of  the  epigastric  with  the  abdomi- 
nal branch  of  the  internal  mammary 
artery  ;  11,  the  spermatic  cord  and  sper- 
matic twig  of  the  epigastric  artery  ;  12, 
the  femoral  artery  ;  13,  the  femoral  vein  ; 
14,  a  lymphatic  gland  closing  the  femoral 
ring. 


3. — Internal  Mammary  Ar- 
tery. —  The  internal  mammary 
artery,  remarkable  for  its  length 
and  the  number  of  its  branches, 
arises  from  the  under  side  of  the 
subclavian,  opjoosite  the  thyroid 
axis.  It  runs  forwards  and  down- 
wards behind  the  clavicle  to  the 
inner  surface  of  the  cartilage  of 
the  first  rib,  lying  between  this 
and  the  sac  of  the  pleura  :  from 
this  point  it  inclines  a  little  inwards,  and  then  descends  vertically 
behind  the  costal  cartilages,  a  sho  t  distance  from  the  border  of  the 
sternum,  as  far  as  to  the  interval  between  the  sixth  and  seventh 
cartilages,  where  it  ends  by  dividing  into  two  branches.    One  of  the 


THE  INTEKNAL  MAMMAEY  ARTERY. 


391 


branches  into  which  the  artery  divides,  musculo-phrenic,  inclines  out- 
wards along  the  margin  of  the  thorax;  while  the  other,  under  the 
name  of  superior  epigastric,  continues  onwards  to  the  abdomen  in  the 
original  direction  of  the  trunk.  The  internal  mammary  artery  is 
covered  at  its  origin  by  the  internal  jugular  and  subclavian  veins, 
and  is  crossed  in  front  by  the  phrenic  nerve.  In  the  chest  it  has  the 
costal  cartilages  and  the  internal  intercostal  muscles  in  front,  and  lies  at 
first  upon  the  pleura  ;  but  lower  down  it  is  separated  from  the  pleura  by 
the  triangularis  sterni  muscle.  This  artery  has  two  com]Danion  veins, 
which  are  united  into  a  single  trunk  at  the  upper  part  of  the  chest. 

Branches.— The  branches  of  this  artery  are  numerous,  and  are  distributed 
chiefly  to  the  walls  of  the  chest  and  abdomen. 

(«)  The  super  'wr  ])lLrcn\c  or  comes  nevvi  i)lircmcl,  a  very  slender  but  long  branch, 
arises  high  in  the  chest,  and  descends  with  the  phrenic  nerve  between  the 
pleura  and  the  pericardium,  to  the  diaphragm,  in  which  it  is  distributed,  anasto- 
mosing with  offsets  from  the  musculo-phrenic  and  with  the  inferior  phrenic 
arteries  from  the  abdominal  aorta. 

{V)  The  mediastinal  or  thijmic  branches,  of  very  small  size,  ramify  in  the  loose 
connective  tissue  of  the  mediastinal  space,  and  supply  the  thymus  body  or  its 
remains.  Pericardiac  branches  are  given  off  directly  to  the  upper  part  of  the 
pericardium,  the  lower  part  of  which  receives  some  from  the  musculo-phrenic 
division.  Branches  named  sternal  are  also  supplied  to  the  triangularis  sterni 
muscle,  and  to  both  surfaces  of  the  sternum. 

(c)  The  anterior  intercostal  arteries,  two  in  each  space,  arise  from  the  internal 
mammary,  either  separately,  or  by  a  trunk  common  to  the  two,  which  soon 
divides.  The  arteries  pass  outwards,  at  first  between  the  pleura  and  the  internal 
intercostal  muscles,  and  afterwards  between  the  two  layers  of  intercostals  ;  they 
lie,  one  near  the  upper  and  one  near  the  lower  rib,  in  each  of  the  upper  five  or 
six  intercostal  spaces,  and,  inosculate  with  the  corresponding  intercostal  branches 
derived  from  the  aortic  intercostals.  These  branches  supply  the  intercostal  and 
pectoral  muscles,  and  give  some  offsets  to  the  mamma  and  integument. 

(ri)  The  anterior  or  perforating  branches  pass  forwards  from  the  internal 
mammary  artery  through  from  four  to  six  intercostal  spaces,  and  turning  out- 
wards ramify  partly  in  the  pectoralis  major,  and  partly  in  the  integument  on  the 
front  of  the  chest.  Those  placed  nearest  to  the  mammary  gland  supply  that 
organ,  and  in  the  female  they  are  of  comparatively  large  size,  especially  during 
lactation.    Some  offsets  ramify  on  the  sternum. 

(e)  The  musculo-phrenic  artery,  the  outer  of  the  two  branches  into  which  the 
internal  mammary  artery  divides,  inclines  downwards  and  outwards  behind  the 
cartilages  of  the  false  ribs,  perforating  the  attachment  of  the  diaphragm  at  the 
eighth  or  ninth  rib,  and  becoming  gradually  reduced  in  size  as  it  reaches  the  last 
intercostal  space.  It  gives  branches  backwards  into  the  diaphragm  ;  others, 
which  pass  outwards  to  form  the  anterior  intercostals  of  each  space,  and  are 
disposed  precisely  like  those  which  are  derived  higher  up  from  the  main  internal 
mammary  ;  and  some  which  descend  into  the  abdominal  muscles. 

(/)  The  aMominal  branch  or  superior  epir/astric  artery  of  the  internal  mam- 
mary, descending  into  the  wall  of  the  abdomen,  lies  behind  the  rectus,  between 
the  muscle  and  its  sheath  ;  and  afterwards,  entering  the  muscle,  terminates  in 
its  substance,  at  the  same  time  anastomosing  with  the  epigastric  artery.  It  also 
supplies  twigs  to  the  broad  muscles  of  the  belly,  to  the  skin,  and  to  the  dia- 
phragm ;  and  one  runs  forwards  upon  the  side  and  front  of  the  xiphoid  cartilage, 
where  it  anastomoses  with  that  of  the  opposite  side. 

Varieties. —The  internal  mammary  is  occasionally  found  connected  at  its 
origin  with  the  thyroid  axis,  or  with  the  scapular  arteries — these  being  detached 
from  the  thyroid.  It  occasionally  springs  from  the  second  or  third  part  of  the 
subclavian  artery  (the  latter  being  the  more  frequent  position  of  the  two).  In 
very  rare  instances  it  has  been  found  arising  from  the  axillary,  the  innominate, 
or  the  aorta. 
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An  unusual  brancla,  of  considerable  size,  occasionally  conies  off  from  it,  and 
passes  downwards  and  outwards,  crossing-  several  of  the  ribs,  on  their  inner 
surface,  in  contact  with  the  pleura.  The  internal  mammary  artery  may  likewise 
furnish  a  bronchial  branch. 

4. — Superior  Intercostal  Artery. — Tiiis  artery  generally  arises 
from  the  upper  and  back  part  of  the  subclavian,  behind  the  anterior 
scalenus  muscle  on  the  right  side,  and  immediately  at  the  inner  side  of 
the  muscle  on  the  left  side.  Taking  its  course  backwards,  it  speedily 
gives  off  the  deep  cervical  branch  (profunda  cervicis),  and  bending 
backwards  and  downwards  in  front  of  the  neck  of  the  first  rib,  ends  in 
one  or  two  intercostal  spaces  :  on  the  right  side  it  more  frequently 
descends  into  the  second  space  than  on  the  left  side.  On  the  neck  of 
the  first  rib,  the  artery  is  situated  on  the  outer  side  of  the  first  dorsal 
ganglion  of  the  sympathetic  nerve. 

Branches. — Besides  giving  off  the  deep  cervical  artery,  the  superior  intercostal 
gives  branches  to  the  first  and  second  intercostal  spaces.  The  branch  to  the  first 
space  is  similar  in  course  and  distribution  to  the  aortic  intercostals  :  that  to  the 
second  space  usually  joins  with  one  from  the  first  aortic  intercostal.  A  small 
offset  is  likewise  sent  backwards,  through  the  first  space,  to  the  posterior  spinal 
muscles,  and  also  a  small  one  through  the  corresponding  intervertebral  foramen 
to  the  spinal  cord  and  its  membranes. 

Varieties. —  Origin. — The  superior  intercostal  artery  has  been  found,  in  a  fev/ 
instances,  to  proceed  from  the  vertebral  artery  or  from  the  thyroid  axis. 

Course. — It  has  been  observed  to  pass  between  the  necks  of  one  or  two  ribs 
and  the  corresponding  transverse  processes  of  the  dorsal  vertebra3 ;  and  a  case  has 
been  recorded  in  which,  after  arising  from  the  vertebral  artery,  it  descended 
through  the  intertransverse  foramen  of  the  last  cervical  vertebra,  and  then 
continued,  as  in  the  instances  just  mentioned,  between  the  necks  of  the  ribs  and 
the  contiguous  transverse  processes  of  the  vertebra3  of  the  back.  (Quain  on  the 
Arteries,  plate  22,  fig.  .5.)  The  intercostal  artery  is  sometimes,  though  very  rarely, 
wanting. 

The  deep  cervical  artery,  often  described  as  a  separate  branch  of  the 
subclavian  artery,  arises  in  most  cases  from  the  superior  intercostal. 
Resembling  the  posterior  branch  of  an  aortic  intercostal  artery,  it  gene- 
rally passes  backwards  in  the  interval  between  the  transverse  process 
of  the  last  cervical  vertebra  and  the  first  rib,  to  reach  the  posterior 
aspect  of  the  neck.  Here  it  ascends  in  the  interval  between  the  trans- 
verse and  spinous  processes,  as  high  as  the  second  vertebra,  under  cover 
of  the  complexus  muscle,  between  this  and  the  semi-spinalis  colli.  Some 
of  the  branches  communicate  with  those  given  outwards  by  the  verte- 
bral artery,  whilst  others  ascend  to  anastomose  with  the  cervical  branch 
of  the  occipital  artery. 

Varieties. —  Origin. — The  deep  cervical  artery  sometimes  arises  from  the  sub- 
clavian, and  more  rarely  from  the  posterior  scapular.  It  is  not  unfrequently 
supplemented  by  a  branch  turning  backwards  from  the  ascending  cervical  artery 
beneath  the  transverse  process  of  the  third  cervical  vertebra,  or  by  another  branch 
from  the  superior  intercostal,  or,  in  some  instances,  by  a  twig  from  the  posterior 
scapular  or  inferior  thyroid  arteries. 

Course. —  This  artery  occasionally  passes  back  between  the  sixth  and  seventh 
cervical  vertebrae,  and  sometimes  between  the  first  and  second  dorsal,  or  even 
below  the  second.  It  has  been  seen  to  pass  between  the  fii'st  rib  and  the  trans- 
verse process  which  supports  it. 

SUEGICAL  ANATOMY  OF  THE  SUBCLAVIAN  ABTEBIES 
The  depth  of  the  subclavian  artery,  its  intimate  and  varying  connections  with 
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important  parts,  and  the  larg-e  size  of  its  branches,  render  operations  on  this 
vessel  peculiarly  difficult. 

The  third  division  of  the  artery,  situated  beyond  the  anterior  scalenus  muscle 
is  the  part  which  is  most  favourably  circumstanced  for  the  application  of  a 
ligature.  Here  the  vessel  is  nearest  to  the  surface,  and  most  remote  from  the 
origin  of  the  large  branches.  The  subclavian  artery  is  generally  most  easy  of 
access  above  the  clavicle  while  the  parts  are  in  their  natural  position,  but  when 
they  are  displaced  by  an  aneurism  in  the  axilla,  the  clavicle  may  be  so  much 
elevated  by  the  tumour,  as  to  be  placed  in  front  of  the  vessel,  or  even  above  it  ; 
and  such  a  condition  may  require  special  modifications  of  the  operation. 

In  the  operation  of  passing  a  ligature  round  the  third  part  of  the  subclavian 
artery,  an  incision  is  to  be  made  a  little  above  the  most  prominent  or  convex 
part  of  the  clavicle,  opposite  the  place  where  the  vessel  lies,  and  parallel  with  it. 
By  drawing  the  integument  downwards  over  the  clavicle,  the  parts  covering  the 
bone  may  be  divided  with  freedom. 

Along  with  the  integument,  the  platysma  and  several  nerves  are  divided  in 
this  incision,  but  no  vessel  is  endangered,  except  in  those  rare  cases  in  which  the 
cephalic  vein  or  the  external  jugular  crosses  over  the  clavicle.  It  will,  in  most 
cases,  be  an  advantage  to  add  a  short  vertical  incision,  directed  downwards  to 
the  middle  of  the  horizontal  one.  Should  the  sterno-mastoid  muscle  be  broad  at 
its  lower  end,  or  should  the  interval  between  that  muscle  and  the  trapezius  be 
insufficient  for  the  farther  steps  of  the  operation,  a  portion  of  the  former  muscle, 
or  even  of  both  muscles,  must  be  divided. 

The  external  jugular  vein,  joined  by  the  veins  from  the  shoulder,  is  usually 
over  the  artery,  and  it  must  be  held  aside,  or  it  may  be  necessary  to  divide 
it.  If  divided,  the  lower  end  of  the  vessel  requires  the  application  of  a  liga- 
ture as  well  as  the  upper  one,  in  consequence  of  the  reflux  of  blood  from  the 
subclavian  vein.  The  omo-hyoid  muscle  will  also  be  turned  aside  if  necessary. 
At  this  stage  of  the  operation,  in  the  usual  position  of  the  clavicle,  the  first  rib 
is  the  best  guide  to  the  vessel.  At  this  place  the  brachial  nerves  are  close  to  the 
vessel,  so  that  great  care  must  be  exercised  in  passing  the  ligature  round  the 
artery.  But  if  it  is  found  necessary  to  raise  greatly  the  outer  end  of  the  clavicle, 
then  it  will,  in  many  cases,  be  more  easy  to  place  the  ligature  on  the  artery  inside 
the  insertion  of  the  scalenus  muscle,  or  even  behind  that  muscle.  Above  the 
first  rib,  the  situation  of  the  vessel  may  be  ascertained  by  means  of  the  brachial 
nerves  and  the  scalenus  muscle  ;  and,  before  the  membrane  covering  them  is 
divided,  the  position  of  these  structures  may  be  ascertained  by  the  cord-like  feel 
of  the  nerves,  and  the  smooth,  flat  form  of  the  muscle. 

With  reference  also  to  the  choice  of  the  exact  place  at  which  the  ligature  is  to 
be  passed  round  this  part  of  the  artery,  it  should  always  be  borne  in  mind  that 
a  very  considerable  branch  may  be  given  off  from  the  main  artery,  immediately 
beyond  the  scalenus  muscle,  or  at  some  other  part  of  the  vessel.  This  branch  is 
most  frequently  one  corresponding  to  the  posterior  scapular ;  but  in  rarer  cases 
may  be  the  superficial  cervical  or  suprascapular. 

The  second  division  of  the  suhclavian  artery,  or  that  situated  behind  the  scalenus 
anticus  miiscle,  is  the  part  which  rises  highest  in  the  neck,  and  on  this  account 
it  may  be  advantageously  selected  for  the  application  of  a  ligature  when  the 
vessel  is  difficult  of  access  beyond  the  muscle.  The  chief  objection  to  operating 
on  this  part  of  the  artery  arises  from  the  contiguity  of  the  large  branches.  Care 
is  necessary  in  dividing  the  scalenus  muscle  to  avoid  the  phrenic  nerve  and  the 
intemaA  jugular  vein.  Moreover,  the  fact  of  the  close  apposition  of  the  subcla- 
vian artery  with  the  pleura,  except  where  it  rests  on  the  rib,  must  be  borne  in 
mind. 

Bifificulties  also  arise  from  the  occurrence  of  an  unusual  position  of  the  artery, 
as  when  it  passes  through  the  substance  of  the  anterior  scalenus,  or  when  it  is 
in  front  of  that  muscle  ;  but  such  cases  are  of  very  rare  occurrence. 

ThB  first  imrt  of  the  subclavian  artery  on  the  left  side  may  be  said  to  be 
inaccessible  for  the  application  of  a  ligature,  in  consequence  of  its  depth  and  its 
close  connection  with  the  lung  and  other  important  structures,  such  as  the  internal 
jugular  and  left  innominate  veins. 
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On  the  rig-ht  side,  though  deeply  placed  and  closely  connected  with  important 
parts,  the  first  division  of  the  subclavian  artery  may  be  tied  without  extreme 
difficulty.  But  inasmuch  as  the  length  of  the  vessel,  between  its  three  large 
branches  on  the  one  hand,  and  the  common  carotid  on  the  other,  ordinarily 
measures  no  more  than  an  inch,  and  often  less  ;  the  success  of  the  operation  is 
somewhat  doubtful. 

In  order  to  place  a  ligature  on  the  portion  of  the  right  subclavian  artery  here 
referred  to,  it  is  necessary  to  divide  by  horizontal  incisions  the  three  muscles 
which  cover  it,  together  with  the  layers  of  fascia  between  and  beneath  them. 
While  the  muscles  are  being  divided,  a  branch  of  the  suprascapular  artery  will 
probably  require  to  be  secured.  In  the  farther  steps  of  the  operation,  the  exact 
relations  of  the  artery  to  the  internal  jugular  vein,  the  vagus  nerve,  and  the 
pleura,  are  to  be  well  kept  in  view. 

It  is  to  be  remembered  also  that  the  right  subclavian  artery  is  occasionally 
somewhat  more  deeply  placed  than  usual  in  the  first  part  of  its  course  ;  as  in 
certain  cases  of  variation,  when  it  springs  from  the  back  part  of  the  aortic  arch, 
or.  more  frequently,  when  it  merel}^  separates  from  the  innominate  behind  the 
carotid. 

AXILLAKY  ARTERY. 

The  axillary  artery  is  that  part  of  the  artery  of  the  upper  limb  which 
extends  from  the  outer  border  of  the  first  rib  to  the  lower  margin  of  the 
tendons  of  the  latissimus  dorsi  and  teres  major  muscles.  In  this 
course  it  passes  tlu'ongh  the  axilla,  and  its  direction  varies  with  the 
position  of  the  limb,  being  curved  downwards,  or  upwards,  or  being 
straight,  according  as  the  arm  hangs  by  the  side,  or  is  elevated,  or 
extended. 

In  front,  tlie  axillary  artery  is  covered  by  the  pectoralis  major  muscle, 
behind  which  it  is  crossed  by  the  pectoralis  minor.  It  may  be  con- 
veniently divided  into  three  parts :  the  first  part  lying  internal  to  the 
pectoralis  minor  muscle,  the  second  part  being  behind  that  muscle,  and 
the  third  part  beyond  it. 

In  the  first  part  of  its  course  the  vessel  has  the  first  intercostal 
space,  and  the  first  slip  of  the  serratus  magnus  muscle  with  the  posterior 
thoracic  nerve  on  its  inner  side,  and  is  covered  by  the  costo-coracoid 
membrane,  which,  attached  above  to  the  clavicle,  is  continued  below 
into  a  common  sheath  investing  the  artery  and  vein,  which  is  completed 
behind  by  a  prolongation  of  the  deep  cervical  fiiscia.  In  this  part  of 
its  course  the  artery  is  placed  with  the  trunks  of  the  brachial  plexus 
above  and  behind  it,  and  the  axillary  vein  in  front  of  it  and  somewhat 
nearer  the  thorax :  it  is  also  crossed  by  the  cephalic  and  acromio- 
thoracic  v^eins  as  they  dip  down  to  terminate  in  the  axillary  vein. 

In  the  second  p)cirt  of  its  course,  behind  the  pectoralis  minor,  the 
axillary  artery  is  completely  surrounded  by  the  trunks  of  the  brachial 
plexus,  and  is  crossed  in  front  by  one  of  the  roots  of  the  median  nerve  : 
the  vein  is  on  the  thoracic  side  of  the  artery,  separated  from  it  by 
nerves. 

In  the  third  part  of  its  course,  beyond  the  pectoralis  minor,  the 
axillary  artery  rests  on  the  subscapular  muscle  and  the  insertions  of  the 
latissimus  dorsi  and  teres  major,  while  to  the  outer  side  is  the  coraco- 
brachialis  muscle.  The  axillary  vein  is  still  on  the  thoracic  side,  but 
sometimes  the  venae  comites,  by  whose  union  it  is  formed,  are  con- 
tinued up  to  this  level,  one  on  each  side  of  the  artery.  The  main 
branches  resulting  from  the  division  of  the  brachial  plexus  of  nerves 
are  disposed  behind  and  on  each  side  of  this  part  of  the  artery,  as 
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follows,  viz.,  behind  it,  the  circumflex  and  musculo-spiral ;  to  its  inner 
side,  the  ulnar  and  the  two  internal  cutaneous  ;  to  the  outer  side,  the 
external  cutaneous  and  median.  The  external  cutaneous  and  the 
circumflex  nerves  leave  the  artery  in  the  axilla,  and  at  the  lower  part 
of  the  axilla  median  nerve  is  often  before  the  vessel ;  in  an  operation, 
that  nerve  might  serve  as  a  guide  to  the  position  of  the  artery,  for  it 
could  be  distinguished  from  the  other  large  nerves  (ulnar  and  musculo- 
spiral)  by  the  circumstance  of  its  being  the  nearest  to  the  pectoral 
muscle.  Beyond  the  border  of  the  pectoral  is  major,  the  artery  is 
covered  only  by  the  skin  and  fascia  on  the  inner  side  ;  and  here  the 
flow  of  blood  may  be  controlled  by  pressure  of  the  finger  directed  out- 
wards against  the  humerus. 

BRANCHES  OF  THE  AXILLARY  ARTERY. 

The  branches  of  the  axillary  artery  consist  of  the  external  thoracic 
branches  furnished  to  the  muscles  of  the  chest,  the  subscapalar  branch 
to  the  shoulder,  and  the  anterior  and  posterior  circumflex  branches  to 
the  upper  part  of  the  arm.  The  branches  are  not  constant  in  their 
number,  size,  or  mode  of  origin. 

1.  The  short  thoracic  artery  (thoracica  suprema),  a  branch  of  incon- 
siderable size,  arises  at  a  point  internal  to  the  pectoralis  minor  muscle, 
and  inclines  downwards  and  inwards  across  the  first  two  intercostal 
spaces,  anastomosing  with  the  internal  mammary  and  intercostal 
branches  contained  in  them,  and  terminates  between  the  pectoral 
muscles. 

2.  The  acroniio-thoracic  axis  (art.  thoracica  humeraria),  of  consider- 
able size,  and  by  far  the  most  constant  of  the  thoracic  branches  of  the 
axillary,  arises  from  its  forepart  at  the  inner  border  of  the  pectoralis 
minor  muscle,  and  soon  divides  into  branches  which  take  difierent 
directions. 

{a)  The  acromial  brandies  pass  partly  to  the  deltoid  muscle  and  partly  to  the 
upper  surface  of  the  acromion,  and  anastomose  with  the  suprascapular  and 
posterior  circumflex  arteries. 

{Ij)  The  humeral  branch  passes  down  in  the  interval  between  the  pectoralis 
major  and  deltoid  muscles,  and  is  distributed  to  their  margins  ;  it  is  accompanied 
by  the  cephalic  vein, 

(<?)  The  thoracic  branches  are  distributed  to  the  serratus  magnus  and  pectoral 
muscles,  and  anastomose  with  the  other  thoracic  arteries. 

(<Z)  The  clavicular  branch,  very  small,  passes  invi^ards  to  the  subclavius 
muscle. 

3.  The  long  thoracic  or  external  mammary  artery  is  directed  down- 
wards and  inwards,  along  the  lower  border  of  the  pectoralis  minor,  and 
is  distributed  to  the  mamma,  and  to  the  serratus  and  pectoral  muscles, 
and  anastomoses  with  the  external  branches  of  the  intercostal  arteries.  ' 

4.  The  alar  thoracic  branch  is  a  very  small  vessel  and  not  constant, 
being  frequently  wanting,  and  having  its  place  supplied  by  branches 
from  the  thoracic  and  subscapular  arteries.  It  is  distributed  to  the 
lymphatic  glands  and  the  fatty  tissue  in  the  axilla. 

5.  Subscapular  Artery. — This  branch,  the  largest  given  off  by  the 
axillary  artery,  arises  close  to  the  lower  border  of  the  subscapular 
muscle,  along  which  it  proceeds  downwards  and  backwards,  towards 
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Fig.  259. 


Fig.  259. — Deep  View  of  the  Carotid,  Subclavian,  and  ii.xii.LAKY  Arteries  (from 

Tiedemann).  ^ 


The  great  pectoral,  the  stemo-mastoid,  and  the  sterno-hyoid  and  sterno  thyroid  muscles 
have  been  removed  ;  the  front  part  of  the  deltoid  has  been  divided  near  the  clavicle  :  the 
greater  part  of  the  digastric  muscle  has  been  removed,  and  the  upper  part  of  the  splenius 
capitis  and  trachelo-mastoid  divided  near  the  mastoid  process.  Subclavian  Artery  and 
its  Branches. — 1,  First  or  inner  part  of  the  subclavian  artery  giving  rise  to  the  thyroid 
axis  and  internal  mammary,  and  also  to  + ,  the  vertebral  artery  ;  2,  third  part  of  the 
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subclavian  artery  outside  the  scalenus  anticus  muscle  ;  3,  first  part  of  tlie  axillary  artery 
giving  rise  to  the  acromio-thoracic,  short  thoracic,  &c.  ;  4,  third  part  of  the  axillary  artery 
giving  rise  to  the  subscapular,  circumflex,  &c.  ;  5,  commencement  of  the  brachial  artery  ; 
6,  superficial  transverse  cervical  artery  ;  6',  placed  on  the  scalenus  anticus  muscle,  marks 
the  ascending  cervical  branch  ;  7,  posterior  scapular  artery  arising  from  the  subclavian 
artery  behind  the  scalenus  anticus  muscle  ;  8,  acromial  branches  of  the  acromio-thoracic  ; 
9,  pectoral  branches  of  the  same  ;  10,  long  thoracic  artery  outside  the  pectoralis  minor 
muscle  ;  +  ,  posterior  circumflex  branch  of  the  axillary  artery  (the  anterior  circumflex 
is  seen  rising  from  the  opposite  side  of  the  same  part  of  the  axillary  trunk  ;  11,  sub- 
scapular artery  passing  between  the  subscapularis  and  teres  minor  muscles  to  proceed 
to  the  lower  angle  and  dorsum  of  the  scapula  ;  12,  thoracic  descending  brancli  of  the 
subscapular  artery.  For  the  explanation  of  the  references  13  to  27,  to  the  carotid 
artery  and  its  branches  see  p.  368. 

the  inferior  angle  of  the  scapula,  accompanied  by  the  long  subscapular 
nerve ;  and  it  terminates  in  branches  to  the  subscapularis,  serratus 
magnus,  teres  major,  and  latissimus  dorsi  muscles.  It  soon  becomes 
considerably  diminished  in  size,  owing  to  its  giving  off  a  large  branch 
to  the  dorsum  of  the  scapula.  Its  final  ramifications  anastomose  with 
one  another  and  with  the  branches  of  the  posterior  scapular  artery. 

Fig.  260.— View  of 

THE  AkTERIES 

which  ramify  and 
anastomose  on  the 
Ventral  Surface 
OF  THE  .  Scapula, 

AND  OF  THE  AN- 
TERIOR Circum- 
flex Artery  (from 
E.  Quain).  h 

a,  coracoid  process ; 
h,  tendon  of  the  long 
liead  of  the  biceps 
muscle  ;  c,  the  front 
of  the  capsular  liga- 
ment of  the  shoulder- 
joint  ;  d,  tendon  of 
the  latissimus  dorsi 
muscle  ;  e,  teres 
major ;  1,  supra- 
scapular artery  de- 
scending to  the  supra- 
scapular notch,  over 
the  ligament  of  which 

the  larger  part  of  the  artery  passes  into  the  supraspinous  fossa  ;  A,  A',  the  axillary  and 
brachial  artery ;  1',  its  subscapular  branch  x)assing  through  the  notch  and  ramifying  in 
the  subscapular  fossa  ;  2,  2,  posterior  scapular  artery  descending  parallel  to  the  base  of 
the  scapula  ;  2',  its  subscapular  branches  ;  3,  main  stem  of  the  subscapular  artery  at  its 
origin  from  the  axillary  and  continuation  towards  the  dorsum  of  the  scapula  ;  3',  the 
branch  to  the  ventral  surface  of  the  scapula  proceeding  to  anastomose  with  the  sub- 
scapular branches  of  the  suprascapular  and  posterior  scapular  arteries  ;  4,  descending  or 
thoracic  branch  of  the  subscapular  artery  ;  5,  anterior  circumflex  artery  ;  6,  posterior 
circumflex  passing  back  through  the  quadrilateral  muscular  space. 

The  dorsal  branch  (dorsalis  scapulse)  turns  back  from  the  subscapular 
artery,  about  an  inch  and  a  half  from  its  origin,  and  is  sometimes  larger 
iihan  the  continuation  of  the  vessel.  Descending  along  the  lower  border 
of  the  scapula,  it  passes  through  the  interval  bounded  internally  by  the 
subscapularis  and  teres  minor,  externally  by  the  latissimus  dorsi  and 
teres  major,  and  superiorly  by  the  long  head  of  the  triceps  muscle  ;  and, 
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turning  closely  round  the  border  of  the  scapula,  which  is  frequently 
grooved  to  receive  it,  passes  between  the  teres  minor  and  the  bone,  and 
ramifies  in  the  infraspinous  fossa,  where  it  anastomoses  with  the  supra- 
scapular and  posterior  scapular  arteries. 

Branches. — Tlie  dorsalis  scapulae  gives  off, — (a)  ventral  branches,  slender 
vessels  which  ramify  in  the  subscapular  fossa  between  the  subscapular  muscle 
and  the  bone,  and  anastomose  with  twigs  from  the  suprascapular  and  posterior 
scapular  arteries  ;  (&)  branches  to  the  teres  muscles,  and  particularly  a  twig  which 
descends  between  their  origins  ;  (c)  terminal  branches  in  the  infraspinous  fossa.  ^ 

6.  The  posterior  circumflex  arterj^,  a  considerable  vessel  but 
smaller  than  the  subscapular,  arises  opposite  the  lower  border  of  the 
subscapular  muscle,  below  the  subscapular  artery,  and  is  directed  back- 
wards in  company  with  the  circumflex  nerve,  passing  through  the 
space  between  the  teres  muscles,  the  humerus,  and  the  long  head  of  the 
triceps  muscle,  and  therefore  separated  by  the  long  head  of  the  triceps 
from  the  subscapular  artery.  It  winds  round  the  humerus,  and  ter- 
minates by  ramifying  in  the  deltoid  muscle  and  on  the  shoulder-joint, 
and  by  anastomosing  with  the  anterior  circumflex  and  suprascapular 
arteries,  as  well  as  with  the  acromio-thoracic. 

7.  The  g^siterior  circumflex  artery,  much  smaller  than  the  posterior 
circumflex,  arises  nearly  opposite  to  it  or  lower  down,  and  from  the  outer 
side  of  the  axillary  artery.  It  passes  from  within  outwards  and  forwards, 
under  the  inner  head  of  the  biceps  and  the  coraco-brachialis  muscle, 
resting  on  the  fore  part  of  the  humerus,  until  it  reaches  the  bicipital 
groove.  There  it  divides  into  two  branches,  one  of  which  ascends  in 
the  groove  with  the  loug  head  of  the  biceps,  to  the  head  of  the  bone 
and  the  capsule  of  the  joint  ;  the  other  continues  outwards,  and  anas 
tomoses  with  the  posterior  circumflex  branch. 

Varieties. — The  most  important  variety  in  the  trunk  of  the  axillary  artery 
consists  in  its  giving  off  a  much  larger  branch  than  usual, — an  arrangement  which 
has  been  observed  in  the  proportion  of  one  out  of  every  ten  cases.  In  one  set  of 
cases,  this  large  branch  is  continued  as  one  of  the  arteries  of  the  fore-arm  ;  most 
frequently  the  radial  (about  one  in  33),  sometimes  the  ulnar  (1  in  72),  and, 
rarely,  the  interosseous  artery  (1  in  506  :  R.  Quain),  In  another  set  of  cases,  the 
large  branch  gives  origin  to  the  subscapular,  the  two  circumflex,  and  the  two 
profunda  arteries  of  the  arm  ;  but  sometimes  only  one  of  the  circumflex,  or  only 
one  of  the  deep  humeral  arteries,  arises  from  it.  In  the  second  class  of  cases  the 
divisions  of  the  brachial  plexus  of  nerves  surround  the  common  tmnk  of  the 
branches  instead  of  the  main  vessel.  This  disposition  may  with  probability  be 
explained  by  supposing  that  the  trunk  of  the  branches  was  originally  the  brachial 
artery,  but  that  in  early  life  it  had  become  obstructed  below,  and  that  there  had 
become  developed  in  its  place,  as  an  apparent  brachial  artery  for  the  supply  of 
the  lower  portions  of  the  limb,  a  vas  aberrans,  such  as  is  sometimes  seen  arising 
from  the  brachial  artery,  and  uniting  v/ith  one  of  its  branches. 

The  superior  thoracic  artery  is  so  frequently  given  oft'  by  the  acromio-thoracic, 
that  some  anatomists  have  described  that  as  the  normal  arrangement,  giving  the 
common  trunk  the  name  of  tJwraeic  axis.  The  long  thoracic  artery  often  rises 
from  the  acromio-thoracic,  or  is  replaced  by  enlargement  of  the  normal  branches 
of  that  artery,  and  not  unfrequently  is  given  off  by  the  subscapular. 

The  dorsalis  scapulte  sometimes  spring-s  directly  from  the  axillary  artery. 

The  posterior  circumflex  artery  is  sometimes  removed  from  the  axillary  to  the 
superior  profunda  branch  of  the  brachial,  in  which  case  it  ascends  behind  the 
tendons  of  the  latissimus  dorsi  and  teres  major.  In  another  class  of  cases  not 
quite  so  numerous,  the  posterior  circumflex  gives  off  one  or  more  branches  usually 
derived  from  other  sources  :  as  for  example  (placing  them  in  the  order  of 
frequency),  the  anterior  circumflex,  the  superior  profunda,  the  dorsal  scapular, 
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the  anterior  circumflex  and  superior  profunda  together,  or  some  other  rarer  com- 
bination of  those  vessels.  The  posterior  circumflex  is  sometimes  double  ;  and  so 
is  the  anterior,  but  more  seldom. 

SURGICAL  ANATOMY  OF  THE  AXILLARY  ARTZRY. 

This  artery  is  usually  tied  in  the  third  part  of  its  course.  Tlie  limb  having-  been 
carried  away  from  the  chest,  an  incision  three  inches  long-  is  made  about  midway 
between  the  folds  of  the  axilla  and  in  the  direction  of  the  axis  of  the  limb.  On 
cutting"  through  the  deep  fascia,  the  vein,  artery  and  brachial  nerves  are  exposed. 
The  vein  is  internal,  and  the  artery  is  partly  surrounded  by  the  nerves.  The 
ligatm-e  is  passed  from  within  outwards.  In  the  rest  of  its  course  the  artery  is 
so  deeply  placed  and  in  such  close  relations  with  the  vein  and  nerves  that  an 
operation  on  the  third  part  of  the  subclavian  is  both  easier  and  more  successful. 


BRACHIAL  ARTERY. 

The  brachial  or  humeral  artery,  the  continuation  of  the  axillaryj 

Fig.  2G1. 


Fig.  261. — Dissection  of  the  Axilla  and  Inside  op  the  ArjI  to  show  the 
Axillary  and  Brachial  Vessels  (from  R.  Quain)  ^ 
The  greater  and  lesser  pectoral  muscles  have  been  divided  so  as  to  expose  the  axillary 
vessels  :  a,  the  inserted  portion  of  the  pectoralis  major  ;  b,  the  pectoral  portion  ;  1,  1, 
axillary  artery  ;  + ,  +  ,  the  median  nerve  formed  by  the  two  portions  of  the  jDlexus  which 
surround  the  artery  ;  1',  placed  on  a  part  of  the  sheath  of  the  brachial  vessels,  and  1",  on 
the  lower  part  of  the  biceps  muscle,  points  to  the  brachial  artery  surrounded  by  its  ven^B 
comites  ;  2,  2,  axillary  vein  ;  3,  3,  the  basilic  vein ;  the  upper  iigure  is  placed  on  the 
triceps  muscle,  the  lower  on  the  fascia  near  the  junction  of  the  ulnar  vein  :  on  the  basilic 
vein  are  seen  the  ramifications  of  the  internal  cutaneous  nerve  ;  4,  on  the  deltoid,  and 
4',  near  the  clavicular  part  of  the  great  pectoral  muscle,  mark  the  cephalic  vein  joining 
the  acromio-thoracic  and  through  it  the  axillary  vein  ;  5,  5,  placed  on  the  divided  portions 
of  the  pectoralis  minor,  point  to  the  origin  and  branches  of  the  acromio-thoracic  artery  ; 

6,  placed  on  a  gi-oup  of  axillary  glands,  indicates  the  alar  thoracic  and  subscapular  vessels  ; 

7,  placed  on  the  trunk  of  the  axillary  vein,  points  to  one  of  the  vente  comites  of  the 
brachial  vein,  which  being  joined  by  the  other  higher  up  passes  into  the  axillary  vein  ; 
the  ulnar  nerve  is  seen  passing  from  below  the  basilic  vein  tow^ards  the  inner  condyle ; 
near  1,  placed  on  the  coraco-brachialis  muscle,  is  seen  the  musculo-cutaneous  nerve  before 
it  passes  through  that  muscle  ;  near  2,  placed  on  the  tendon  of  the  latissimus  dorsi 
muscle,  a  portion  of  the  nerve  of  Wrisberg. 
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extends  from  the  lower  border  of  the  posterior  fold  of  the  axilla,  to 
about  a  finger's  breadth  below  the  bend  of  the  elbow,  or  to  a  point 
opposite  the  neck  of  the  radius,  where  it  divides  into  the  radial  and 
ulnar  arteries.  The  vessel  gradually  inclines  from  the  inner  side  to  the 
fore  part  of  the  limb,  lying  in  the  depression  along  the  inner  border  of 
the  coraco-brachialis  and  biceps  muscles  ;  and  its  direction  may  be 
marked  out  by  a  line  drawn  from  midway  between  the  folds  of  the 
axilla  to  the  middle  point  between  the  condyles  of  the  humerus.  To 
command  the  flow  of  blood  through  the  artery  at  its  upper  part,  pres- 
sure should  be  directed  outwards,  while  over  the  lower  end  of  the  vessel 
the  pressure  should  be  made  from  before  backwards. 

The  brachial  artery  lies ,  beneath  the  integument  and  fascia  of  the 
arm  as  far  as  the  bend  of  the  elbow,  where  it  sinks  deeply  in  the  in- 
terval between  the  pronator  teres  and  supinator  longus  muscles,  and  is 
covered  by  the  semilunar  fascia,  a  fibrous  expansion  given  from  the 
tendon  of  the  biceps  to  the  fascia  of  the  forearm.  It  rests  at  first  on 
the  long  head  of  the  triceps  muscle,  the  musculo-spiral  nerve,  and  the 
superior  profunda  artery  intervening  ;  it  then  inclines  forwards  over 
the  insertion  of  the  coraco-brachialis  muscle,  and  lies  thence  to  its 
termination  on  the  brachialis  anticus.  At  its  outer  side  it  is  in  appo- 
sition first  with  the  coraco-brachialis,  and  afterwards  and  for  the  greater 
part  of  its  length  with  the  biceps,  the  inner  border  of  one  or  both 
muscles  sometimes  slightly  overlapping  it. 

Fig.  262.  Fig.  262. —  Superficial    Dissection    of  the 

Blood-Vessels  and  Nerves  at  the  Bend  op 
THE  Arm  (from  R.  Quain). 

a,  two  branches  of  tlie  internal  cutaneous 
nerve  ;  a'  a",  the  descending  twigs  of  the  same 
nerve  ;  b,  placed  over  the  biceps  near  its  inser- 
tion and  close  to  the  external  cutaneous  nerve  ; 
b',  anterior  twigs  of  the  same  nerve  accompany- 
ing the  median  vein  ;  1,  placed  on  the  fascia  of 
the  arm  near  the  bend  of  the  arm,  above  the 
place  whei'e  it  has  been  opened  to  show  the  lower 
part  of  the  brachial  artery  with  its  venge  comites, 
of  which  one  is  entire,  marked  2,  and  the  other 
has  been  divided  ;  + ,  is  placed  between  the 
artery  and  the  median  nerve  ;  3,  basilic  vein  ; 
3',  3',  ulnar  veins  ;  4,  cephalic  vein  ;  4',  radial 
vein  ;  5,  5,  median  vein ;  3',  5,  median  basilic 
vein  ;  4',  5,  median  cephalic  vein. 

Relation  to  Veins. — Venae  comites 
are  in  close  contact  with  the  brachial 
artery,  short  transverse  branches  of 
communication  passing  from  one  to 
another,  so  as  at  many  points  to  encircle 
it.  Superficial  to  the  aponeurosis,  the 
basilic  vein  is  placed  over  or  to  the  inner 
side  of  the  artery  in  the  lower  half  or 
more,  or  in  the  whole  length  of  its 
course,  according  the  level  at  which 
the  vein  dips  down  to  join  the  venae 
comites  ;  and  at  the  bend  of  the  elbow  the  median  basilic  vein  crosses 
over  the  artery,  the  aponeurotic  insertion  of  the  biceps  lying  between  them. 
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Relation  to  Nerves.  —  The  median 
nerve  descends  in  contact  with  the 
artery,  lying*  on  its  outer  side  at  the 
axilla,  directly  in  front  of  it  below  the 
middle  of  the  arm,  and  on  the  inner 
side  at  the  elbow.  Of  the  other  large 
branches  of  the  brachial  plexus  which 
are  closely  connected  with  the  axillary 
artery,  none  continue  in  the  immediate 
neighbourhood  of  the  brachial  artery 
along  the  arm.  The  external  cutaneous 
and  circumflex  separate  at  once  from 
the  vessel  in  the  axilla,  the  musculo- 
spiral  soon  turns  backwards  in  the 
musculo-spiral  groove,  and  the  inter- 
nal cutaneous  and  ulnar  nerves  descend 
vertically  on  the  inner  side  of  the 
limb. 


Fig.  263. 


Fig.  263. — Superficial  View  op  the  Arteries 

OF  THE  FRONT  OP  THE  FoRE-ARM,  AND  HAND 

(from  Tiedemann),  j 

a,  deltoid  muscle  ;  I,  biceps  ;  6',  its  semilunar 
fascia  ;  c,  scapular  head  of  the  triceps  ;  c',  its 
internal  head  ;  d,  pronator  radii  teres  ;  e,  flexor 
carpi  radiaiis  ;  /,  palmaris  longus  ;  its  tendon 
spreading  in  the  upper  part  of  the  palmar  fascia, 
from  which,  on  the  inner  side,  the  palmaris 
brevis  muscle  is  seen  rising  ;  g,  flexor  carpi 
ulnaris  ;  h,  supinator  radii  longus  ;  i,  extensor 
carpi  radiaiis  longior  ;  I,  extensor  ossis  meta- 
carpi  poUicis  ;  m,  flexor  digitorum  sublimis  ; 
1,  placed  on  the  tendon  of  the  latissimus  dorsi, 
the  lower  part  of  the  axillary  artery,  continued 
into  the  brachial  ;  2,  superior  profunda ;  3, 
inferior  profunda  ;  4,  anastomotic  ;  5,  near  the 
division  of  the  brachial  artery  into  ulnar  and 
radial,  points  to  the  origin  of  the  recurrent 
radial  artery  ;  5',  lower  part  of  the  radial  artery, 
where  it  gives  off  the  superficialis  volse,  and  turns 
round  the  wrist  ;  (>',  the  lower  part  of  the  ulnar 
artery,  near  the  place  where  it  passes  down  to 
form  the  superficial  palmar  arch  ;  7,  the  super- 
ficialis volte,  which  joins  it  ;  8,  8,  8,  8,  first, 
second,  third,  and  fourth  digital  branches  of  the 
superficial  arch  to  the  inside  of  the  little  finger, 
adjacent  sides  of  the  4th  and  5th,  3rd  and  4th, 
and  2nd  and  3i-d  fingers  ;  9,  radiaiis  indicis  ; 
on  the  thumb  are  seen  the  two  branches  of  the 
princeps  pollicis  artery. 


Branches.  —  The  brachial  artery 
gives  some  small  muscular  branches, 
which  are  directed  outwards  and  back- 
wards to  the  coraco-brachialis,  biceps, 
and  brachialis  anticus  ;  and  the  follow- 
ing larger  branches  which  incline  in- 
wards : — 
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{a)  The  superior  profunda  artery  arises  from  the  inner  and  back 
part  of  the  brachial,  just  below  the  border  of  the  teres  major, 
and  inclines  inwards  and  backwards,  to  reach  the  interval  between  the 
outer  and  inner  heads  of  the  triceps  muscle.  Accompanied  by  the 
musculo-spiral  nerve,  it  winds  round  the  back  of  the  humerus,  in  the 
spiral  groove,  under  cover  of  the  triceps,  and  perforating  the  external 
intermuscular  septum,  reaches  the  external  and  anterior  aspect  of  the 
bone.  There  the  artery  lies  deeply  in  the  interval  between  the 
brachialis  anticus  and  supinator  longus  muscles,  considerably  dimin- 
ished in  size  by  having  given  off  several  branches,  and  descends  to  the 
elbow,  where  it  anastomoses  with  the  recurrent  branch  of  the  radial 
artery. 

Branches. — The  superior  profunda  gives  off  branches  in  its  first  part  to  the 
deltoid,  coraco-brachialis,  and  triceps  ;  and  many  to  the  last-named  muscle,  whilst 
it  is  between  it  and  the  bone.  In  this  position  it  also  gives  one  long  branch, 
which  descends  perpendicularly  between  the  muscle  and  the  bone  to  the  back 
part  of  the  elbow- joint  on  the  outer  side,  where  it  anastomoses  with  the  inter- 
osseous recurrent  branch  ;  and  another  which  anastomoses  on  the  inner  side 
with  the  ulnar  recurrent  and  the  anastomotic  or  the  inferior  profunda. 

(&)  The  inferior  profunda  artery  of  small  size,  arises  from  the 
brachial  artery  a  little  below  the  middle  of  the  arm,  and  is  directed  to  the 
back  part  of  the  inner  condyle  of  the  humerus.  Descending  in  company 
with  the  ulnar  nerve,  it  pierces  the  intermuscular  septum,  then  lies  on 
the  inner  surface  of  the  triceps  muscle,  to  which  it  gives  branches, 
and  entering  the  interval  between  the  olecranon  and  inner  condyle,  it 
terminates  by  inosculating  with  the  posterior  recurrent  branch  of  the 
ulnar  artery,  and  with  the  anastomotic  branch  of  the  brachial. 

(c)  The  nutrient  artery  of  the  shaft  of  the  humerus  is  a  small  branch 
given  off  by  the  brachial  about  the  middle  of  the  arm,  or  by  one  of  its 
collateral  branches.  It  inclines  downwards,  enters  the  oblique  canal  in 
the  humerus  near  the  insertion  of  the  coraco-brachialis  muscle,  and  is 
distributed  in  the  interior  of  the  bone. 

{d)  The  anastomotic  artery  is  a  very  constant  branch  of  moderate 
size.  Arising  from  the  brachial  artery  about  two  inches  above  the  bend 
of  the  arm,  it  is  directed  transversely  inwards  on  the  brachialis  anticus 
muscle,  above  the  inner  condyle  of  the  humerus,  and,  after  perforating 
the  intermuscular  septum,  turns  outwards  behind  the  humerus,  between 
the  bone  and  the  triceps  muscle,  and  forms  with  the  superior  profunda 
an  arch  across  the  humerus,  immediately  above  the  olecranon  fossa 
(arcus  dorsalis  humeri  posticus, — Haller).  In  front  of  the  humerus  the 
anastomotic  artery  furnishes  a  branch  which  ramifies  in  the  pronator 
teres,  and  anastomoses  with  the  anterior  ulnar  recurrent  branch. 
Behind  the  inner  condyle  another  offset  joins  with  the  posterior  ulnar 
recurrent,  and  behind  the  humerus  several  branches  are  given  to  the 
joint  and  the  muscle. 

Varieties. — From  their  comparative  frequency,  and  surgical  interest,  the 
peculiarities  of  the  brachial  artery,  especially  those  which  affect  its  trunk, 
deserve  particular  attention. 

Course. — The  brachial  artery  sometimes  lies  in  front  of  the  median  nerve, 
instead  of  behind  it. 

The  brachial  artery  has  been  seen,  though  rarely,  to  descend,  accompanied  by 
the  median  nerve,  towards  the  inner  condyle  of  the  humerus,  and  regain  its 
usual  position  at  the  bend  of  the  elbow  by  passing  forwards  underneath  a  fibrous 
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aich,  from  which  the  pronator  teres  in  those  cases  arises,  and  which  descends  to 
the  inner  condyle  from  the  occasional  prominence  called  the  supra-condylar 


Fig.  26ii. — Dissection  OF  THE  Right  Arm,  show- 
ing AN  EXAMPLE  OF  HIGH  SEPAKATION  OF  THE 

Radial  Artery  from  the  Brachial,  and  an 

ENLARGED    MeDIAN    ArTERY    IN    THE  FORE- 

ARM  (from  Tiedemann).  | 


Fig.  264. 


1,  on  the  tendon  of  tlie  latissimus  dorsi,  points 
to  the  upper  part  of  the  brachial  artery  ;  2,  the 
brachial  artery  after  giving  off  the  radial ;  3,  the 
radial  rising  in  the  upper  third  of  the  arm  and 
descending  in  its  usual  situation  in  the  fore-arm  ; 
3',  its  superficial  volar  branch  ;  4,  the  ulnar 
artery  in  its  usual  course,  forming  at  5,  the 
superficial  palmar  arch,  from  which  three  of  the 
palmar  digital  arteries  and  the  princeps  pollicis 
take  origin  ;  the  radial  supplying  the  branches 
to  the  index  finger  and  one  side  of  the  middle 
finger  ;  6,  the  superior  profunda  branch  of  the 
brachial  artery  ;  7,  muscular  branches  ;  8,  anas- 
tomotic ;  9,  recurrent  radial  ;  10,  anterior  inter- 
osseous giving  an  unusually  large  median  branch 
which  descends  over  the  wrist  to  unite  with  the 
superficial  palmar  arch. 


process.  Sometimes  this  disposition  occurs 
•without  the  development  of  any  bony  promi- 
nence. 

As  an  extremely  rare  condition,  the  artery 
has  been  found  divided  into  two  vessels  near 
its  commencement,  the  artery  being  single 
above  and  below. 

In  a  very  few  cases  the  three  arteries  of 
the  fore  arm,  radial,  ulnar,  and  interosseous, 
have  arisen  together  from  the  end  of  the 
brachial  trunk,  at  the  usual  distance  below 
the  elbow. 

High  division. — The  most  frequent  change 
from  the  ordinary  an-angement  of  the 
brachial  artery  is  connected  with  its  division 
into  terminal  branches. 

Out  of  481  examples  recorded  by  Richard 
Quain  from  observations  made,  some  on  the 
right  and  some  on  the  left  side  of  the  body, 
the  vessel  was  found  in  38G  to  divide  at  its 
usual  position,  a  little  below  the  elbow- joint. 
In  one  case  only  (and  that  complicated  by 
another  peculiarity,  viz.,  the  existence  of  a 
ras  aherrans  proceeding  from  the  axillary  to 
the  radial),  was  the  place  of  division  lower 
than  usual,  being  between  two  and  tliree 
inches  lower  than  the  elbow- joint.  In  64 
cases  the  brachial  artery  divided  above  the 
usual  point,  at  various  heights  upwards  to 
the  lower  border  of  the  axilla.  The  branch 
prematurely  separated  from  the  rest  of  the 
trunk  in  an  early  division,  is,  in  the  pro- 
portion of  nearly  three  cases  out  of  four. 
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the  radial  artery  ;  sometimes  the  ulnar  is  the  branch  given  off ;  that  is  to 
say,  a  branch  corresponding-  to  the  ulnar  in  its  distribution  below  the  middle 
of  the  fore-arm  separates  from  a  trunk  which  afterwards  divides  into  the  normal 
radial  artery  and  the  interosseous  of  the  fore-arm,  which  last  is  normally  derived 
from  the  ulnar  artery.  Earely  the  interosseous  of  the  fore-arm,  or  a  vas  al)errans, 
is  the  branch  given  off.  In  one  instance  found  in  the  dissecting  room  of  Glasgow 
University,  the  posterior  interosseous  artery  of  the  fore-arm  was  thus  given  off. 

In  all  cases  of  the  high  origin  of  one  or  other  of  the  arteries  of  the  fore-ann, 
the  extent  in  which  the  two  vessels  thus  formed  run  separately  must  vary  accord- 
ing to  the  height  at  which  the  main  artery  divides.  The  point  of  division  in  the 
entire  number  of  cases,  without  reference  to  the  particular  branch  given  off,  is  most 
frequently  in  the  upper,  less  so  in  the  lower,  and  least  so  in  the  middle  third  of 
the  arm.  But  the  early  division  of  the  main  artery  of  the  upper  limb  may,  as 
mentioned  in  connection  with  the  varieties  of  the  axillary  artery,  take  place 
within  the  axilla,  in  which  case  it  follows  that  the  brachial  portion  of  the  vessel 
is  replaced,  throughout  its  whole  extent,  by  two  separate  trunks.  In  94  cases  out 
of  481  observed  by  E,  Quain,  or  about  one  in  five,  there  were  two  arteries  instead 
of  one  in  some  part  of  the  arm. 

The  2>osition  of  the  two  aj'teries,  in  these  cases,  is  also  of  much  surgical  interest. 
Usually  they  are  close  together,  and  occupy  the  ordinary  position  of  the  brachial 
artery  ;  but  it  has  been  noticed  that  the  radial  artery,  when  thus  given  off  in 
the  arm,  often  arises  from  the  inner  side  of  the  brachial,  then  runs  parallel  with 
the  larger  vessel  (the  brachial  or  ulnar-interosseous),  and  crosses  over  it,  some- 
times suddenly,  opposite  the  bend  of  the  elbow,  still  covered  by  the  fascia.  It 
has  also  been  found,  in  a  considerable  number  of  instances,  to  perforate  the 
fascia,  and  run  immediately  under  the  skin,  near  the  bend  of  the  elbow. 

When  the  ulnar  is  the  branch  given  off  high  from  the  brachial,  it  often  inclines 
from  the  position  of  the  brachial,  at  the  lower  part  of  the  arm,  towards  the 
inner  condyle  of  the  humerus.  This  vessel  generally  lies  beneath  the  fascia  as  it 
des  inds,  and  superficial  to  the  flexor  muscles.  It  is  occasionally  placed  between 
theconteguments  and  the  fascia  ;  and  in  a  single  instance  was  found  beneath  the 
muscles.  In  one  instance  occurring  in  the  dissecting-room  of  the  Glasgow 
University,  the  ulnar  artery  given  off  from  the  humeral  at  the  middle  of  the  arm 
was  observed  to  descend  superficially  behind  the  inner  condyle. 

The  interosseous,  after  arising  from  the  axillary  or  brachial  artery,  is  commonly 
situated  behind  the  main  artery,  and,  on  reaching  the  bend  of  the  elbow, 
passes  deeply  between  the  muscles,  to  assume  its  usual  position  in  the  fore- 
arm. 

Lastly,  when  the  radial  has  arisen  high  in  the  arm,  the  residuary  portion  of  the 
brachial  (idnar-interosseoiis)  has  occasionally  been  observed  descending,  accom- 
panied by  the  median  nerve,  along  the  intermuscular  septum  towards  the  inner 
condyle  of  the  humerus,  as  far  as  the  origin  of  the  pronator  teres  (which  in  the 
case  recorded  was  found  broader  than  usual),  whence  it  turned  forwards  under 
cover  of  the  muscle,  to  gain  the  usual  position  at  the  middle  of  the  bend  of  the 
elbow. 

The  two  arteries  taking  the  place  of  the  brachial  are  in  some  instances  con- 
nected near  the  bend  of  the  arm  by  an  intervening  trunk,  which  proceeds  from 
the  larger  (or  ulnar-interosseous)  artery  to  the  radial  or  the  radial  recurrent,  and 
varies  somewhat  in  its  size,  form,  and  course.  More  rarely  the  two  unusual 
arteries  are  actually  re-united. 

The  aberrant  arteries,  "  vasa  abeiTantia,"  alluded  to  above,  are  long  slender 
vessels,  which  arise  either  from  the  brachial  or  the  axillary  artery,  and  end  by 
joining  one  of  the  arteries  of  the  fore-arm,  or  one  of  their  branches.  In  eight 
cases  out  of  nine,  observed  by  Quain,  this  unusual  vessel  joined  the  radial ;  in 
the  remaining  case  it  joined  the  radial  recuri'ent,  which  arose  irregularly  from 
the  ulnar  artery.  Very  rarely  the  aberrant  vessel  joins  the  ulnar.  This  peculiarity 
may  be  regarded,  perhaps,  as  an  approach  to  that  condition  in  which  there  is 
division  of  the  brachial  artery  and  subsequent  connection  of  its  two  parts  by  an 
intervening  branch. 

In  most  cases  of  the  high  division  of  the  brachial  arteries  the  condition  of  the 
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vessels  is  not  the  same  in  the  right  and  left  arms.  In  61  bodies  in  which  the 
hig-h  division  existed,  it  occurred  only  on  one  side  in  43  ;  on  both  sides,  in  different 
positions,  in  13  ;  and  on  both  sides,  in  the  same  position,  in  the  remaining-  5. 

Fig.  265. — Aberrant  Artery,  separating  from  the 

BRACHIAL  AT  THE  MIDDLE  OP  THE  ArM,  PASSING  WITH  Fig.  265. 

THE  Median  Nerve  through  the  Internal  Inter- 
muscular Septum,  and  joining  farther  down 
the  regular  Ulnar  (from  R.  Quain).  J 

a,  biceps  muscle  ;  h,  triceps  ;  c,  c,  divided  pronator 
teres  ;  d,  d,  d',  median  nerve,  diverted  from  its  usual 
course,  and  passing  with  the  aberrant  artery  through 
the  internal  intermuscular  septum  ;  c,  e,  e,  ulnar  nerve 
in  its  usual  course  ;  1,  brachial  artery,  giving  off  an 
aberrant  artery  at  the  middle  of  the  arm  ;  2,  the  usual 
radial  arteiy  ;  3,  aberrant  artery,  with  the  median 
nerve  twining  round  it,  passing  at  3',  through  the 
internal  intermuscular  septum  ;  3",  the  same  farther 
down,  and  communicating  at  4'  with  the  first  part  of 
the  normal  ulnar  artery,  4,  given  off  from  the  brachial. 

Branches. — It  has  been  already  mentioned  that 
the  superior  prof  iLiida  may  give  origin  to  the  pos- 
terior circumflex  artery,  and  that  its  own  origin  is 
sometimes  transferred  to  a  branch  arising  from  the 
axillary  artery. 

The  inferior  profunda  is  likewise  occasionally 
absent,  and  on  that  account  has  not  been  recog- 
nised by  some  anatomists  as  a  regular  branch  of 
the  brachial  artery. 

The  anastomotic  artery  is  sometimes  much  re- 
duced in  size,  and  in  that  case  the  inferior  profunda 
takes  its  place  behind  the  humerus. 

SUHaiCAIj  ANATOMY  OF  THE  BEACHIAL 
ARTERY. 

The  brachial  artery  may  be  easily  reached  for 
the  application  of  a  ligature  in  any  part  of  its 
course.  In  the  middle  third  of  the  aim  its  posi- 
tion on  the  inside  of  the  biceps  muscle,  where  its 
pulsation  may  be  felt,  is  a  sufficient  guide  for  the 
incision.  From  the  thinness  of  the  parts  covering 
the  artery,  however,  and  the  proximity  of  super- 
ficial veins,  especially  the  basilic,  the  integuments 
and  fascia  must  be  divided  with  caution.  "When 
the  fascia  has  been  cut  through  the  median  nerve 
generally  comes  into  view,  as  it  lies  in  front  of 
the  artery.  Occasionally  it  is  found  necessary  to  divide  some  muscular  fibres 
before  the  artery  is  reached. 

In  the  lower  third  of  the  arm,  the  median  nerve  being  placed  to  the  inner 
side,  the  artery  is  more  fully  exposed  after  division  of  the  fascia,  but  here  care 
is  necessary  in  passing  the  ligature  round  the  artery,  to  avoid  the  vente  comites 
or  their  communicating  cross  branches,  which  cling  very  closely  to  the  artery. 

From  the  very  frequent  occurrence  of  varieties  in  the  mode  of  division  of  the 
brachial  artery  into  the  vessels  derived  from  it,  the  surgeon  must  be  prepared  for 
many  deviations  from  the  usual  position  of  the  parts,  and  especially  for  the 
presence  of  two  arteries  in  place  of  one  in  the  lower  third  of  the  brachial  region, 
In  such  cases  the  two  arteries  are  most  frequently  close  together  and  nearly  parallel, 
and  it  will  be  easy  to  tie  both  vessels,  ishould  this  be  rendered  necessary  by  the 
nature  of  the  injury  for  which  the  operation  is  performed.  But,  as  will  be  seen 
from  what  has  previously  been  said  of  the  abnormal  forms  of  the  brachial  artery, 
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Fig.  266. 


the  position  of  one  or  both  the  vessels  may 
be  subject  to  very  considerable  variation  in 
different  instances ;  and  in  some  of  these, 
while  one  of  the  vessels  is  near  the  usual 
position,  the  other  may  be  at  some  distance, 
as  for  example  when  it  is  bound  down  to 
the  inner  condylar  line  of  the  humerus. 

Fig.  266.— Deep  Anterior  View  of  the  Ar- 
teries OP  THE  Arm,  Fore-arm,  and  Hand 
(from  Tiedemann).  I 

The  biceps  brachii,  the  pronator  teres  and  mus- 
cles rising  from  the  inner  condyle,  the  supinator 
longus,  the  lower  part  of  the  flexor  longus  pollicis 
and  flexor  profundus  digitorum,  the  anterior  an- 
nular ligament  of  the  cai-pus  and  the  muscles  of 
the  ball  of  the  thumb,  have  been  removed  ;  n, 
pronator  quadratus  muscle  ;  1,  lower  part  of  the 
axillary  artery  continued  into  the  brachial  ;  2, 
superior  profunda  branch  ;  3,  inferior  profunda ; 
4,  anastomotic ;  5,  upper  part  of  the  radial 
artery  and  radial  recurrent  ;  5',  lower  part  of  the 
radial  artery  giving  off  the  superficialis  volge 
branch  ;  5",  the  radial  artery  emerging  from  be- 
tween the  heads  of  the  abductor  indicis  muscle  ; 
6,  6,  the  upper  part  of  the  ulnar  artery  with  the 
anterior  and  posterior  ulnar  recurrent  branches  ; 
6',  the  ulnar  artery  approaching  the  wrist  and 
descending  into  the  superficial  palmar  arch  which 
has  been  cut  short  ;  6",  the  deep  branch  of  the 
ulnar  artery  uniting  with  the  deep  palmar  arch  ; 
7  (marked  only  on  one),  three  interosseous  branches 
from  the  deep  palmar  arch  joining  the  palmar 
digital  arteries  8,  8,  8,  which  have  been  cut 
away  from  their  origin  from  the  superficial  arch 
to  near  their  division  into  the  collateral  digital 
arteries  ;  the  ulnar  collateral  of  the  little  finger 
is  represented  as  rising  in  this  instance  from  the 
deep  ulnar  artery  ;  9,  placed  between  the  prin- 
ceps  pollicis  and  radialis  indicis  branches  of  the 
radial  artery  ;  10,  lower  part  of  the  anterior 
interosseous  artery  passing  behind  the  pi'onator 
quadratus  muscle  ;  11,  anastomosis  of  the  an- 
terior carpal  branches  of  the  radial  and  ulnar 
arteries  with  recurrent  branches  from  the  deep 
palmar  arch. 

At  the  bend  of  the  arm  the  brachial  artery- 
is  exposed  to  the  risk  of  injury  from  the 
operation  of  venesection,  for  which  the 
median  basilic  vein  is  most  commonly  selected. 
This  vein  lies  often  exactly  in  front  of  the 
artery,  the  semilunar  fascia  being  stretched 
between  them.  Instances  are  on  record  in 
which  the  artery  has  been  wounded  by  the 
lancet  transfixing  the  vein  and  fascia,  and  a 
communication  has  thus  been  established  be- 
tween the  vein  and  artery.  On  this  account 
the  incision  into  the  vein  must  be  made  with 
due  care,  and  indeed  the  median  cephalic,  if 
of  sufficient  size,  may  be  selected  for 
venesection. 
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ULNAR  ARTERY. 

The  ulnar  artery,  the  larger  of  the  two  vessels  into  which  the  brachial 
divides,  extends  along  the  inner  side  of  the  fore-arm  into  the  palm  of 
the  hand,  where,  joining  a  branch  of  the  radial,  opposite  the  muscles  of 
the  thumb,  it  forms  the  superficial  palmar  arch.  In  this  course  it 
inclines  at  first  downwards  and  inwards,  describing  a  slight  curve,  the 
convexity  of  which  is  directed  inwards,  and  passes  under  cover  of  the 
superficial  muscles  arising  from  the  inner  condyle  of  the  humerus,  viz., 
the  pronator  teres,  flexor  carpi  radialis,  palmaris  longus,  and  flexor 
sublimis,  until  it  reaches  the  flexor  carpi  ulnaris  near  the  junction  of 
the  upper  with  the  middle  third  of  the  fore-arm  ;  at  this  point  the 
artery  comes  into  contact  with  the  ulnar  nerve,  which  was  previously 
separated  from  it  by  a  considerable  interval,  and  changing  its  direction, 
descends  vertically  with  the  nerve  towards  the  inner  border  of  the 
palm  of  the  hand.  Descending  along  the  radial  border  of  the  tendon 
of  the  flexor  ulnaris  muscle,  the  ulnar  artery  reaches  the  outer  or  radial 
side  of  the  pisiform  bone,  where,  still  accompanied  by  the  nerve,  it 
passes  over  the  cutaneous  surface  of  the  anterior  annular  hgament  of 
the  wrist  into  the  palm  of  the  hand.  Its  disposition  in  the  hand  will 
be  separately  described. 

In  the  first  half  of  its  course  through  the  fore-arm,  the  artery  is 
deep  seated,  being  covered  by  the  muscles  arising  from  the  inner  condyle 
of  the  humerus  which  have  been  already  enumerated.  About  the 
middle  of  the  fore-arm  it  is  overlapped  by  the  fleshy  part  of  the  flexor 
carpi  ulnaris  ;  but  below  that,  it  becomes  more  superficial,  being  over- 
laid by  the  tendon  of  the  muscle,  and  covered  by  the  skin,  the  fascia  of 
the  fore-arm,  and  a  thin  layer  of  membrane  by  which  the  vessel  is 
bound  down  to  the  muscle  beneath.  At  first  the  ulnar  artery  lies  on 
the  insertion  of  the  brachialis  anticus  into  the  coronoid  process  of  the 
ulna ;  then  on  the  flexor  profundus  in  the  rest  of  the  fore-arm,  and 
lastly,  on  the  annular  ligament  of  the  carpus.  Below  the  point  at 
which  it  emerges  from  under  the  flexor  carpi  ulnaris  (or  a  little  below 
the  middle  of  the  fore-arm),  the  tendon  of  that  muscle  is  on  its  inner 
.or  ulnar  side. 

Relation  to  Nerves. — The  median  nerve  lies  immediately  on  the  inner 
side  of  the  ulnar  artery  at  its  origin,  but  being  directed  down  the  middle 
of  the  fore-arm  it  soon  passes  over  the  vessel,  separated  from  it  at  the 
point  of  crossing  by  the  deep  head  of  the  pronator  teres  muscle.  ^  As 
the  ulnar  nerve  descends  behind  the  inner  condyle  of  the  humerus,  it  is 
removed  from  the  ulnar  artery  by  a  considerable  interval  at  the  upper 
part  of  the  fore-arm  ;  but  as  the  vessel  inclines  inwards,  it  approaches 
the  nerve,  and  is  accompanied  by  it  in  the  lower  half  of  its  course — the 
nerve  lying  close  to  its  inner  side.  A  small  branch  of  the  ulnar  nerve 
descends  upon  the  lower  part  of  the  vessel. 

Relation  to  Veins. — Two  veins  (venge  comites)  accompany  the  ulnar 
artery,  and  are  frequently  united  by  branches  crossing  it. 

Branches. — The  ulnar  artery  gives  off  in  the  fore-arm  the  anterior 
and  posterior  recurrent,  the  interosseous,  and  several  muscular 
branches.  At  the  wrist  it  gives  off  the  anterior  and  posterior  carpal 
branches. 

The  anterior  ulnar  recurrent  artery,  a  small  branch,  arches  inwards 
and  upwards  from  the  upper  part  of  the  ulnar  artery,  in  front  of  the 
inner  condyle,  running  on  the  brachialis  anticus  muscle,  and  covered  by 


408 


ARTERIES  OF  THE  UPPER  LIMB. 


the  pronator  teres,  both  of  which  muscles  it  partly  supplies.  On 
reaching  the  front  of  the  condyle,  it  anastomoses  with  the  inferior 
profunda  and  anastomotic  branches  of  the  brachial. 

The  posterior  ulnar  recurrent  artery,  larger  than  the  preceding, 
comes  off  lower  down  ;  but  not  unfrequently  the  two  vessels  arise  by  a 
short  common  trunk.  The  posterior  recurrent  runs  inwards  and  backwards 
beneath  the  flexor  sublimis,  and  then  ascends  behind  the  inner  condyle. 
In  the  interval  between  that  process  and  the  olecranon  it  lies  beneath 
the  flexor  carpi  ulnaris,  and  passing  between  the  heads  of  that  muscle 
along  the  ulnar  nerve,  supplies  branches  to  the  muscles,  to  the  elbow 
joint,  and  to  the  nerve  itself.  This  branch  communicates  with  the 
inferior  profunda,  the  anastomotic,  and,  over  the  olecranon,  likewise 
with  the  interosseous  recurrent. 


Fig.  267. 


Fig.  267. — ViKw  OF  THE  Anas- 
tomoses OP  Arteries  near 
THE  Elbow-joint  :  A,  from 

BEFORE  ;    B,     FROM  BEHIND 

(from  R.  Quain).  ^ 

A.  a,  bracliialis  anticus  mus- 
cle ;  by  external  condjdar 
eminence  covered  by  the  supi- 
nator radii  brevis  and  the  anas- 
tomoses of  the  superior  profunda 
and  radial  recurrent  arteries  ; 
c,  ulnar  nerve  ;  d,  median 
nerve  ;  e,  musculo-spiral  nerve ; 
e',  its  posterior  interosseous 
branch  ;  its  radial  branch  is 
cut  short  ;  /,  oblique  line  of  the 
radius  ;  1,  brachial  artery  ;  2, 
radial  artery  ;  3,  ulnar  artery  ; 
4,  inferior  profunda  ;  5,  anas- 
tomotic ;  6,  anterior  ulnar  re- 
current anastomosing  with  the 
anterior  descending  branches  of 
the  anastomotic ;  7,  posterior 
ulnar  recurrent  passing  up  be- 
hind the  inner  condylar  emi- 
nence to  anastomose  with  the 
inferior  profunda  and  posterior 
branch  of  the  anastomotic  ;  8, 
spiral  branch  of  the  superior 
profunda  ;  9,  placed  on  the 
tendon  of  the  biceps  muscle, 
points  to  the  radial  recurrent 
artery ;  10,  10,  interosseous 
artery  and  its  anterior  brancli. 
B.  a,  a  part  of  the  brachialis  anticus  muscle  ;  h,  external  lateral  ligament  of  the 
elbow-joint  ;  c,  ulnar  ner^^e  ;  d,  a  small  part  of  the  musculo-spiral  nerve  ;  1,  superior 
profunda  artery  ;  2,  its  branch  to  the  triceps  muscle  ;  3,  its  spiral  branch  to  the  outer 
condyle 4,  its  anastomosis  with  the  recurrent  radial  artery  ;  5,  recurrent  of  the  posterior 
interosseous  artery,  passing  up  to  anastomose  with  the  preceding  and  with  the  anasto- 
motic, behind  the  'joi^*  '  ^»  inferior  profunda  ;  7,  posterior  branch  of  tlie  anastomotic 
artery  ;  8,  anastomosis  of  the  anastomotic  and  inferior  profunda  with  the  superior  pro- 
funda and  the  posterior  interosseous  recurrent  ;  9,  posterior  ulnar  recurrent  artery  pass- 
ing up  in  the  groove  of  the  ulnar  nerve  to  anastomose  with  the  inferior  profunda  and 
anastomotic. 


The  interosseous  or  common  interosseous  artery,  the  next,  and 
the  largest  branch  of  the  ulnar,  is  a  trunk  of  considerable  size,  about 
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an  incli  in  length,  which  arises  below  the  bicipital  tuberosity  of  the 
radius,  beneath  the  flexor  sublimis,  and  passes  backwards  to  reach  the 
upper  border  of  the  interosseous  ligament,  where  it  divides  into  the 
anterior  and  posterior  interosseous  arteries. 

The  anterior  interosseous  descends  upon  the  anterior  surface  of  the 
interosseous  ligament,  accompanied  by  the  interosseous  branch  of  the 
median  nerve  and  ven^  comites,  and  overlapped  by  tlie  contiguous 
borders  of  the  flexor  profundus  digitorum  and  flexor  longus  pollicis 
muscles.  It  continues  its  course  directly  downwards  as  far  as  the  upper 
border  of  the  pronator  quadratus  muscle,  then  pierces  the  interosseous 
ligament,  and  descends  to  the  back  of  the  carpus. 

The  anterior  interosseous  artery  gives  off  the  following  branches  : — 

(a)  The  artery  of  the  median  nerve,  or  the  median  artery,  a  long  slender 
branch,  which  accompanies  the  median  nerve  and  sends  offsets  into  its  substance. 
This  artery  is  sometimes  much  enlarged,  and  in  that  case  it  presents  several  pecu- 
liarities to  be  hereafter  noticed. 

(/>)  Muscular  branches  to  the  flexor  profundus,  flexor  longus  pollicis,  and  pro- 
nator quadratus  muscles. 

{p)  The  mitrient  arteries  of  the  shafts  of  the  radius  and  ulna,  which  diverging 
from  one  another,  enter  the  oblique  foramina  in  those  bones  to  be  distributed  to 
the  medullary  membrane  in  their  interior. 

(d)  An  anterior  inosculating  branch,  given  off  before  the  artery  pierces  the 
interosseous  membrane,  and  descending  beneath  the  pronator  quadratus  muscle 
to  anastomose  with  the  anterior  carpal  arteries. 

{e)  Terminal  twigs  inosculating  with  the  posterior  carpal  arteries. 

The  posterior  interosseous  artery  passes  backwards  through  the  interval 
left  between  the  oblique  ligament  and  the  upper  border  of  the  interos- 
seous ligament,  and  continuing  its  course  downwards  along  the  fore-arm, 
between  the  superficial  and  deep  layers  of  extensor  muscles,  gives 
branches  to  them,  and  reaches  the  carpus  considerably  diminished  in 
size. 

In  addition  to  muscular  branches,  it  gives  off  the  following  : — 
(a)  The, posterior  interosseous  recurrent,  which  passes  directly  upwards,  covered 
by  the  anconeus,  to  reach  the  interval  between  the  olecranon  and  external  con- 
dyle ;  at  which  place  it  divides  into  several  offsets  which  anastomose  v/ith  the 
superior  profunda  and  the  posterior  ulnar  recurrent. 

(p)  Terminal  branches,  which  anastomose  with  the  posterior  or  terminal  branch 
of  the  anterior  interosseous  artery,  and  with  the  carpal  branches  of  the  radial 
and  ulnar  arteries. 

Muscular  Brandies  of  the  ulnar  artery  are  distributed  to  the 
muscles  in  the  course  of  the  vessel  along  the  fore-arm  :  some  of  these 
perforate  the  interosseous  ligament  to  reach  the  extensor  muscles. 

The  posterior  ulnar  carpal  branch,  of  variable  size,  arises  a  little 
above  the  pisiform  bone,  and  winding  back  under  the  tendon  of  the 
flexor  carpi  ulnaris,  reaches  the  dorsal  surface  of  the  carpus  beneath 
the  extensor  tendons. 

Its  branches  are  the  following  : — 

{a)  A  branch  anastomoses  with  the  posterior  carpal  artery  derived  from  the 
radial,  so  as  to  form  the  jJostcj-ior  carpal  arch,  and  from  this  arch  are  derived  the 
second  and  third  dorsal  interosseous  arteries,  which  descend  on  the  spaces  between 
the  third  and  fourth  and  the  fourth  and  fifth  metacarpal  bones,  and  are  reinforced 
at  the  upper  ends  of  those  spaces  by  anastomoses  with  the  posterior  perforating 
branches  of  the  deep  palmar  arch. 

{]})  A  branch  runs  along  the  metacai-pal  bone  of  the  little  finger.  Sometimes 
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this  met  a  car}}  al  branch  arises  as  a  separate  vessel,  the  posterior  carpal  being  then 
very  small. 


Fig.  263.  Fig.  268. — Abnormal   Superficial    Ulnar  Artery 

RISING   HIGHER    THAN    USUAL    FROM    THE  BRACHIAL 

(from  R.  Quain,  and  from  a  preparation  in  Allen 
Thomson's  collection),  ^ 

a,  biceps  muscle  covered  by  the  deep  brachial  fascia  ; 
h,  the  same  fascia  in  the  fore-arm,  which  has  been 
opened  in  a  considerable  extent  to  show  the  radial  artery 
subjacent  to  it  ;  c,  median  nerve  ;  d,  ulnar  nerve  ;  1 
on  the  biceps  muscle,  points  to  the  brachial  artery  after 
having  given  off  an  ulnar  artery  higher  up,  and  dividing 
at  1',  into  the  radial  artery  and  a  deep  vessel  correspoud- 
ing  to  the  interosseous  and  a  part  of  the  usual  ulnar  ; 
2,  on  the  supinator  longus  muscle,  points  to  the  radial 
artery  ;  3,  3,  artery  which  is  given  off  by  the  brachial  in 
the  arm,  and  which  descending  upon  the  fascia  takes  the 
place  of  the  ulna  at  the  wrist  ;  3',  the  same  continued 
into  the  superficial  palmar  arch,  giving  off  digital 
branches  nearly  in  the  usual  manner,  and  joined  by  a 
branch  from  the  radial,  4,  the  superficial  volar  ;  5,  digital 
branches. 

The  anterior  ulnar  carpal  branch  is  a  very 
small  artery,  which  runs  on  the  anterior  sur- 
face of  the  carpus  beneath  the  flexor  pro- 
fundus, anastomoses  with  a  similar  offset  from 
the  radial  artery,  and  supplies  the  carpal  bones 
and  articulations. 

Varieties. — Origin. — In  the  whole  number  of 
cases  observed  by  Richard  Quain,  the  ulnar  artery- 
was  found  to  deviate  from  its  usual  mode  of  origin, 
nearly  in  the  proportion  of  one  in  thirteen.  The 
brachial  artery  was,  more  frequently  than  the  axil- 
lary, the  source  from  which  it  sprang- ;  indeed,  the 
examples  of  its  origin  from  the  main  trunk  at 
different  parts  appeared  to  decrease  in  number  in 
proportion  as  the  place  of  origin  was  higher  up  the 
artery.  In  one  case  of  high  origin  of  the  ulnar 
artery  the  vessel  was  connected  with  the  brachial 
opposite  the  elbow- joint  by  means  of  a  transverse 
branch  (Gruber,  Reich.  Arch.,  1871).  See,  on  this 
subject,  the  description  of  the  varieties  of  the  axillary 
and  brachial  arteries. 

Course. — The  j^osition  of  the  ulnar  artery  in  the 
\  fore-arm  is  more  frequently  altered  than  that  of 
I      the  radial. 

In  cases  of  high  origin,  it  almost  invariably  de- 
scends over  the  muscles  arising  from  the  inner  con- 
dyle of  the  humerus,  only  one  exception  to  this  rale 
having  been  met  with.    (R.  Quain,  plate  36,  fig.  2.) 
In  one  instance  where  it  took  this  coui'se  it  divided 
just  below  the  elbow  into  a  superficial  and  deep 
branch  (Gruber,  loc.  cit.). 
Most  commonly  it  is  covered  by  the  fascia  of  the  fore-ai-m  ;  but  cases  also 
occur  in  which  the  vessel  rests  on  the  fascia,  and  either  continues  in  that  position 
or  becomes  subaponeurotic  lower  down,  while  the  vessel  thus  disposed  is  dis- 
tributed after  the  manner  of  the  normal  ulnar  artery.    The  vessel  from  which 
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the  high  ulnar  separates  is  afterwards  divided  into  the  radial  artery  and  the 
interosseous,  the  last  of  which  is  usually  derived  from  the  ulnar ;  it  appears 
therefore  probable  that  the  abnormal  arrangement  results  from  early  obstruction 
of  the  ulnar  artery  below  the  origin  of  the  interosseous,  and  the  development  of 
a  superficial  vas  aberrans,  which  unites  the  portion  of  vessel  below  the  obstruc- 
tion with  the  axillary  or  brachial  trunk.  The  interosseous  artery  in  such  cases  of 
abnormality  thus  comprises  not  only  the  ordinary  interosseous  branch,  but  like- 
wise the  portion  of  ulnar  artery  above  the  obstruction  ;  and,  in  accordance  with 
this  view,  we  find  that  the  recurrent  branches  are  derived  from  it. 

As  to  size,  the  ulnar  artery  presents  some  peculiarities  which,  being  accom- 
panied by  deviations  of  an  opposite  and  compensating  character  in  the  radial 
artery,  will  be  noticed  with  that  vessel. 

Brcvwiws. — The  anterior  and  posterior  nlnar  recurrent  hranelies  frequently  arise 
by  a  common  trunk.  One  or  both  have  been  seen  to  arise  from  the  brachial 
artery. 

The  anterior  SLiid  2)oste7'ior  interosseoiis  arteries  are  occasionally  given,  separately 
from  the  ulnar.  The  common  interosseous  trunk  has  been  found  to  arise  above 
its  ordinary  situation,  taking  origin  from  the  brachial,  and  even  (but  more 
rarely)  from  the  axillary  artery.  The  anterior  interosseous  presents  some  striking 
varieties  of  excess  in  its  branches,  usually  connected  with  a  deficiency  in  the 
radial  or  ulnar  arteries  :  the  most  important  of  these  is  enlargement  of  the 
median  branch. 

Median  artery. — The  branch  accompanying  the  median  nerve  is  sometimes 
much  enlarged,  and  in  such  cases  may  be  regarded  as  a  reinforcing  vessel.  It  is 
generally  a  branch  of  the  anterior  interosseous,  but  sometimes  of  the  ulnar  ;  and 
more  rarely  a  median  branch  has  been  met  with  descending  from  the  brachial 
artery.  Accompanying  the  median  nerve  beneath  the  annular  ligament  into  the 
palm  of  the  hand,  the  median  artery  ends  most  frequently  by  joining  the  super- 
ficial palmar  arch,  sometimes  by  forming  digital  branches,  in  other  cases  by 
joining  digital  branches  given  from  other  sources. 

SUPEBPICIAL  PAIiMAB  ARCH. 

The  superficial  palmar  arch  or  artery  is  the  continuation  of  the  ulnar 
artery  into  the  hand.  Changing  its  course  near  the  lower  border  of 
the  annular  ligament,  this  artery  turns  obliquely  outwards  across  the 
palm  of  the  hand  towards  the  middle  of  the  muscles  of  the  thumb, 
where  it  terminates  by  inosculating  with  the  superficial  volar  branch  of 
the  radial  artery.  In  its  course  across  the  hand,  the  palmar  artery 
describes  a  curve,  having  its  convexity  directed  towards  the  fingers, 
and  extending  downwards  somewhat  lower  than  a  line  on  a  level  with 
the  phalangeal  articulation  of  the  thumb. 

The  superficial  palmar  artery  rests  at  its  commencement  on  the 
annular  ligament  of  the  wrist,  and  slightly  on  the  short  muscles  of  the 
little  finger  ;  then  on  the  tendons  of  the  superficial  flexor  of  the  fingers, 
and  the  divisions  of  the  median  and  ulnar  nerves,  the  latter  nerve 
accompanying  the  vessel  for  a  short  distance.  It  is  covered  towards  the 
ulnar  border  of  the  hand  by  the  palmaris  brevis,  and  afterwards  by  the 
palmar  fascia  and  the  integument. 

Branches. — The  branches  given  ofi*  by  the  superficial  palmar  arch, 
which  are  generally  numerous,  are  as  follow. 

{d)  The  deep  or  communicating  branch  arises  from  the  ulnar  artery 
at  the  commencement  of  the  palmar  arch  a  little  beyond  the  pisiform 
bone,  sinks  deeply  between  the  flexor  brevis  and  the  abductor  of  the  little 
finger,  and  inosculates  with  the  palmar  termination  of  the  radial  artery, 
thereby  completing  the  deep  palmar  arch. 

{&)  Small  recurrent  branches,  following  a  retrograde  course  towards 


A12 


ARTERIES  OF  THE  UPPER  LIMB. 


the  annular  ligament,  are  given  off  from  the  upper  or  concave  side  of 
the  palmar  arch. 

(c)  The  digital  branches,  usually  four  in  number,  proceed  downwards 
from  the  convexity  of  the  palmar  arch  to  supply  both  sides  of  the  three 
inner  fingers,  and  the  ulnar  side  of  the  fore  finger.  The  first  digital 
branch  inclines  inwards  to  the  ulnar  border  of  the  hand,  and,  after  giving 
minute  offsets  to  the  muscles  of  the  little  finger,  runs  along  the  inner 
margin  of  its  phalanges.  The  second  runs  along  the  fourth  metacarpal 
space,  and  at  the  root  of  the  fingers  divides  into  two  branches,  which 
proceed  along  the  contiguous  borders  of  the  ring  and  little  fingers.  The 
third  is  similarly  distributed  to  the  ring  and  middle  fingers  ;  and  the 
fourth  to  the  latter  and  the  index  fingers.  The  thumb  and  the  radial 
side  of  the  index  finger  are  supplied  fi'om  the  radial  artery. 


Fig.  269.  Fig.  269. — Superficial  Dissection  op  the  lower 

Part  of  the  Forearm  and  the  Hand,  show- 
ing THE  Radial  and  Ulnar  Arteries,  the 
Superficial  Palmar  Arch,  and  the  accom- 
panying Nerves  (from  R.  Quain). 

a,  placed  on  the  deep  fascia  of  the  forearm,  be- 
tween the  tendons  of  the  palmaris  longiis  and  flexor 
carpi  radialis  muscles  ;  h,  points  by  a  line  crossing 
the  pisiform  bone  to  the  ulnar  nerve  ;  c,  points  to  the 
styloid  process  of  the  radius  and  twigs  of  the  radial 
nerve  ;  1,  radial  artery  lying  on  the  flexor  longus 
pollicis  ;  1',  the  radial  artery  passing  behind  the 
tendons  of  the  extensor  ossis  metacarpi  pollicis 
and  extensor  primi  internodii  pollicis  ;  2,  superficialis 
voice  branch  piercing  the  short  muscles  of  the  thumb 
and  emerging  below  to  join  the  superficial  palmar 
arch  ;  3,  external  branch  of  the  princeps  pollicis  ;  4, 
radialis  indicis  ;  a  branch  from  the  superficial  arch 
is  seen  joining  the  internal  branch  of  the  princeps 
pollicis  ;  5,  ulnar  artery  lying  upon  the  flexor  digi- 
torum  profundus  ;  5',  the  same  descending  on  the 
anterior  annular  ligament  to  form  the  superficial 
palmar  arch  ;  6,  deep  branch  of  the  ulnar  artery 
passing  between  the  abductor  and  flexor  minimi 
digiti  to  join  the  deep  arch,  accompanied  by  the  deep 
branch  of  the  ulnar  nerve  ;  7,  branch  of  the  super- 
ficial arch  to  the  ulnar  side  of  the  little  finger  ;  8, 
division  of  the  common  branch  to  the  4th  and  5th 
fingers  ;  9,  the  same  to  the  3rd  and  4th  fingers  ;  10, 
the  same  to  the  2nd  and  3rd  fingers  ;  7  and  8,  are 
accompanied  by  the  digital  branches  of  the  ulnar 
nerve,  and  3,  4,  9,  and  10,  by  the  branches  of  the 
median  nerve. 

The  digital  arteries  are  placed  at  first 
superficial  to  the  tendons,  and  then  they  lie 
between  them,  accompanied  by  the  digital 
nerves  as  far  as  the  clefts  of  the  fingers,  where  they  are  joined  by  the 
anterior  interosseous  arteries,  branches  of  the  deep  arch.  On  the  sides 
of  the  fingers,  each  artery  lies  beneath  the  corresponding  nerve,  and 
gives  branches  which  supply  the  sheaths  of  the  tendons  and  the  joints, 
some  of  them  anastomosing  across  the  front  of  the  bones  with  similar 
branches  from  the  opposite  side.  At  about  the  middle  of  the  last 
phalanx,  the  two  branches  for  each  finger  converge  and  form  an  arch. 
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from  which  proceed  numerous  small  offsets  to  supply  the  matrix  of  the 
nail  and  all  the  structures  at  the  tip  of  the  finger. 

[The  varieties  observed  in  the  branches  of  the  superficial  ijrJniar  arch  will  be 
noticed  after  the  description  of  the  deep  arteries  of  the  hand.] 

EADIAL  AKTSEY. 

The  radial  artery  appears  by  its  direction  to  be  the  continuation  of 
the  brachial,  although  it  does  not  equal  the  ulnar  in  size.  It  extends 
along  the  front  of  the  fore-arm  as  far  as  the  lower  end  of  the  radius, 
below  which  it  turns  round  the  outer  border  of  the  wrist,  and  descends 
to  the  back  of  the  space  between  the  metacarpal  bones  of  the  thumb 
and  fore  finger  :  there  it  passes  forwards  into  the  palm  of  the  hand,  and 
crosses  towards  the  inner  side,  so  as  to  form  the  deep  palmar  arch.  In 
consequence  of  the  changes  in  its  course,  the  direction  and  connections 
of  the  radial  artery  may  be  separately  described  in  the  forearm,  on  the 
WTist,  and  in  the  liand. 

In  the  forearm  the  radial  artery,  commencing  at  the  point  of  bifur- 
cation of  the  brachial  opposite  the  neck  of  the  radius,  descends  at 
first  somewhat  obliquely  outwards  in  a  line  with  the  brachial  artery, 
and  then  nearly  vertically  along  the  outer  part  of  the  front  of  the  fore- 
arm to  the  styloid  process  of  the  radius.  Its  course  may  be  indicated 
by  a  line  drawn  from  the  middle  of  the  bend  of  the  elbow  to  the  narrow 
interval  between  the  trapezium  bone  and  the  tendons  of  the  extensors 
of  the  thumb,  which  can  be  readily  felt  on  the  outer  border  of  the 
wrist. 

The  radial  artery  is  nearer  to  the  surface  than  the  ulnar,  and  is 
covered  only  by  the  common  integument  and  fascia,  except  where  it  is 
overlapped  by  the  fleshy  part  of  the  supinator  longus,  which  must  be 
drawn  aside  in  order  to  bring  the  vessel  into  view.  At  first  it  is  in 
contact  with  the  tendon  of  the  biceps,  and  is  supported  by  the  fatty 
tissue  contained  in  the  hollow  in  the  front  of  the  elbow,  which  sepa- 
rates it  from  the  short  supinator  muscle.  It  then  rests  in  succession 
on  the  insertion  of  the  pronator  teres,  the  thin  radial  origin  of  the 
flexor  sublimis,  the  flexor  pollicis  longus,  the  pronator  quadratus,  and 
the  lower  end  of  the  radius.  It  is  at  this  last  point  that  the  pulse  is 
nsually  felt  during  life.  To  the  inner  side  of  this  vessel  lie  the  pro- 
nator teres  in  the  upper  part  of  its  course,  and  the  flexor  carpi  radialis 
in  the  remainder  ;  and  on  the  outer  side,  in  its  whole  course  along  the 
fore-arm,  is  the  supinator  longus  muscle. 

Relation  to  Veins. — The  artery  is  accompanied  by  vente  comites,  which 
have  the  usual  arrangement  of  those  veins. 

Relation  to  Nerves. — The  radial  branch  of  the  musculo-spiral  nerve  is 
placed  on  the  outer  side  of  the  artery  in  the  middle  third  of  its  course. 
At  the  elbow  that  nerve  is  separated  from  the  artery  by  a  considerable 
interval  ;  and  towards  the  lower  end  of  the  fore-arm  it  turns  back- 
wards beneath  the  tendon  of  the  supinator  longus,  to  reach  the  dorsal 
aspect  of  the  limb,  and  thus  loses  all  connection  with  the  artery.  Some 
filaments  of  the  external  cutaneous  nerve  pierce  the  fascia  to  reach  the 
lower  part  of  the  artery,  which  they  accompany  to  the  back  of  the 
carpus. 

At  the  wrist  the  radial  artery  turns  outwards  between  the  styloid 
process  of  the  radius  and  the  carpus,  beneath  the  tendons  of  the 
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Fig.  270. — Deep  Anterior  View  op  the  Ar- 
teries OK  THE  Arm,  Forearm,  and  Hand 
(from  Tiedemann).  5 

The  biceps  brachii,  tlie  pronator  teres  and  mus- 
cles rising  from  the  inner  condyle,  the  supinator 
longus,  the  lower  part  of  the  flexor  longus  pol- 
licis  and  flexor  profundus  digitorum,  the  anterior 
annular  ligament  of  the  carpus  and  the  muscles 
of  the  ball  of  the  thumb,  have  been  removed  ;  n, 
pronator  quadratus  muscle ;  1,  lower  part  of 
the  axillary  artery  continued  into  the  brachial  ; 
2,  superior  profunda  branch  ;  3,  inferior  pro- 
funda ;  4,  anastomotic  ;  5,  upper  part  of  the 
radial  artery  and  radial  recurrent  ;  5',  lower  part 
of  the  radial  artery,  giving  oflf  the  superficialis 
volifi  branch  ;  5",  the  radial  artery  emerging  from 
between  the  heads  of  the  abductor  indicis  mus- 
cle ;  6,  6,  the  upper  part  of  the  ulnar  artery  with 
the  anterior  and  posterior  ulnar  recurreat 
branches ;  6',  the  ulnar  artery  approaching  the 
wrist  and  descending  into  the  superficial  palmar 
arch  which  has  been  cut  short  ;  6",  the  deep 
branch  of  the  ulnar  artery  uniting  with  the  deep 
palmar  arch ;  7  (marked  only  on  one),  three 
interosseous  branches  from  the  deep  palmar  arch 
joining  the  palmar  digital  arteries  8,  8,  8,  which 
have  been  cut  away  from  their  origin  from  the 
superficial  arch  to  near  their  division  into  the 
collateral  digital  arteries ;  the  ulnar  collateral 
of  the  little  finger  is  represented  as  rising  in 
tliis  instance  from  the  deep  ulnar  artery  ;  9, 
placed  between  the  princeps  pollicis  and  radialis 
indicis  branches  of  the  radial  artery  ;  10,  lower 
part  of  the  anterior  interosseous  artery  passing 
behind  the  pronator  quadratus  muscle  ;  11,  anas- 
tomosis of  the  anterior  carpal  branches  of  the 
radial  and  ulnar  arteries  with  recurrent  branches 
from  the  deep  palmar  arch. 

extensors  of  the  metacarpal  bone  and 
first  phalanx  of  the  thumb,  and  upon 
the  external  lateral  ligament  of  the 
wrist-joint,  to  reach  the  back  of  the 
carpus.  It  then  runs  downwards  for 
a  short  distance,  is  crossed  by  the 
tendon  of  the  extensor  of  the  second 
phalanx  of  the  thumb,  and  reaching 
the  upper  end  of  the  space  between  the 
first  and  second  metacarpal  bones, 
turns  forwards  into  the  palm  of  the 
hand,  by  passing  between  the  heads  of 
the  first  dorsal  interosseous  muscle. 
As  it  turns  round  below  the  end  of 
8  the  radius  the  artery  is  deep-seated, 

but  afterwards  comes  nearer  to  the 
surface.  It  is  accompanied  by  two 
veins  and  by  some  filaments  of  the 
external  cutaneous  nerve,  and  is  crossed 
by  subcutaneous  veins  and  by  filaments 
of  the  radial  nerve. 
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Fig.  271. — Arteries  of  the  Outer  and  Back 
Part  op  the  Arm  and  Hand,  Superficial 
View  (from  Tiederaann).  5 

a,  deltoid  muscle  ;  h,  external  humeral  liead  of 
triceps  ;  c,  biceps  brachii  ;  d,  brachialis  anticus  ; 
e,  supinator  longus  ;  /,  extensor  carpi  radialis 
longior  ;  g,  brevier ;  h,  extensor  communis  digi- 
torum  and  extensor  minimi  digiti ;  i,  extensor 
carpi  ulnaris  ;  Ic,  anconeus  ;  I,  flexor  carpi  ulnaris  ; 
m,  extensor  ossis  metacarpi  pollicis  ;  n,  extensor 
primi  internodii  pollicis  ;  0,  tendon  of  the  extensor 
secundi  internodii  pollicis  ;  1,  1,  branches  of 
superior  profunda  artery  appearing  between  the 
triceps  and  brachialis  anticus,  and  descending  on 
the  outer  supracondylar  eminence  to  anastomose 
with  the  branches  of  the  recurrent  radial  artery  ; 
2,  above  the  jiosterior  annular  ligament  points  to 
the  posterior  carpal  bi-anch  of  the  anterior  inter- 
osseous artery ;  3,  posterior  carpal  branch  of  the 
ulnar  artery  ;  4,  radial  artery  taking  its  course  be- 
tween the  outer  lateral  ligament  of  the  wrist-joint 
and  the  tendons  of  the  extensor  muscles  before 
passing  near  5,  between  the  two  heads  of  the 
abductor  indicis  :  beneath  the  extensor  tendons 
is  seen  the  posterior  carpal  arch,  giving  the  third 
and  fourth  dorsal  interosseous  arteries  ;  6,  the 
inner  dorsal  artery  of  the  thumb  ;  7,  the  outer 
dorsal  artery  of  the  index  finger,  and  between  7, 
and  V,  the  remaining  dorsal  digital  vessels  in  the 
spaces  between  the  heads  of  the  metacarpal  bones, 
near  their  communications  with  the  palmar  digital 
vessels. 

Bran-ches. — ^The  branches  of  tlie  ra- 
dial artery  may  be  arranged  according  as 
they  are  given  off  in  the  fore-arm,  on  the 
wrist,  and  in  the  hand. 

A.  The  branches  which  arise  from  the 
radial  in  tlie  fore-arm  are  the  radial 
recurrent,  the  muscular  branches,  the 
anterior  carpal,  and  the  superficial  volar. 

The  radial  recurrent  artery,  which 
varies  much  in  size,  arches  upwards  from 
the  radial  soon  after  its  origin,  running 
between  the  branches  of  the  musculo- 
spiral  nerve.  It  first  lies  on  the  supi- 
nator brevis,  and  then  on  the  brachialis 
anticus,  being  covered  by  the  supinator 
longus.  In  front  of  the  outer  condyle, 
and  in  the  interval  between  the  two  last 
muscles,  it  anastomoses  with  the  termi- 
nal branches  of  the  superior  profunda. 

From  the  lower  or  convex  side  of  this  ar- 
tery are  given  off  several  branches  ;  one,  of 
considerable  size,  to  the  supinator  and  exten- 
sor muscles,  and  some  beneath  the  latter  to 
anastomose  with  the  posterior  interosseous 
branches.  It  also  supplies  the  supinator 
brevis,  and  brachialis  anticus  in  part. 
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The  anterior  radial  carpal  is  a  small  branch  which  arises  from  the 
radial  artery,  near  the  lower  border  of  the  pronator  quadratus,  and  runs 
inwards  in  front  of  the  radius.  It  anastomoses  with  the  anterior  ulnar 
carpal  artery,  so  as  to  form  an  arch  above  and  in  front  of  the  radio- 
carpal articulation,  from  which  branches  descend  to  supply  the  joints  at 
the  wrist. 

The  superficial  volar  (ramus  superficialis  vol^e),  arising  from  the 
radial  artery,  near  the  place  where  it  leaves  the  front  of  the  fore-arm, 
passes  onwards  into  the  hand.  In  size  it  is  variable  ;  in  most  instances 
it  is  very  small,  and  ends  in  the  muscles  of  the  thumb  ;  but  in  others 
it  attains  considerable  size,  and  crossing  those  muscles,  terminates  by 
inosculating  with  the  radial  extremity  of  the  superficial  palmar  arch, 
which  it  thus  completes. 

Several  unnamed  muscular  branches  are  given  by  this  part  of  the 
artery  to  the  muscles  on  the  fore  part  of  the  arm. 

B.  The  branches .  which  arise  from  the  radial  artery  behind  the 
wrist  are,  the  posterior  carpal,  the  metacarpal,  the  dorsal  arteries  of  the 
thumb,  and  the  dorsal  artery  of  the  index  finger. 

Fig.  272. — Deep  View  op  the  ArtepvIes  of  the 
Wrist  and  Hand,  from  before  (from  R. 
Quain).  ^ 

The  anterior  annular  ligament  of  the  carpus  has 
been  divided  and  the  lower  parts  of  the  common 
flexors  and  flexor  of  the  thumb  have  been  removed  ; 
portions  of  these  tendons  are  represented  as  turned 
down  upon  the  fingers  with  parts  of  the  lumbricales 
muscles  ;  the  superficial  palmar  artery  is  removed, 
and  the  interossei  muscles  are  exposed,  a,  ulnar 
nerve  ;  h,  tendon  of  the  flexor  carpi  ulnaris  muscle  ; 
c,  tendon  of  the  flexor  carpi  radialis  ;  d,  inserted 
tendon  of  the  extensor  ossis  metacarpi  pollicis ; 
1,  radial  artery  ;  1',  its  lower  part  giving  ofif  the 
anterior  carpal  and  superficial  volar  branches ;  2, 
ulnar  artery  ;  3,  anterior  interosseous  artery  before 
passing  behind  the  pronator  quadratus  muscle  ;  4, 
radial  artery,  appearing  deeply  in  the  palm  between 
the  first  and  second  metacarpal  bones  and  passing 
into  the  deep  palmar  arch  ;  5,  deep  branch  of  the 
ulnar  artery  dipping  between  the  abductor  and 
flexor  brevis  minimi  digiti  to  join  the  deep  arch 
and  accompanied  by  the  ^  deep  branch  of  the  ulnar 
nerve  ;  6,  a  palmar  digital  artery,  rising  from  the 
first  part  of  the  superficial  palmar  arch  ;  7,  the 
princeps  pollicis,  and  8,  the  radialis  indicis  arteries 
rising  from  the  radial  artery  ;  9,  9,  9,  interosseous 
branches  of  the  deep  palmar  ai-ch  proceeding  down 
on  the  interosseous  muscles  to  join  the  palmar 
digital  arteries  from  the  superficial  arch. 

(a)  The  posterior  radial  carpal  is  a 

small  but  constant  branch.  It  arises 
beneath  the  extensor  tendons  of  the  thumb, 
and  running  inwards  on  the  back  of  the  carpus  anastomoses  with  the 
posterior  ulnar  carpal  branch,  completing  the  arch  from  which  spring  the 
dorsal  interosseous  arteries  of  the  third  and  fourth  spaces.  It  anasto- 
moses, also,  with  the  terminal  branch  of  the  anterior  interosseous  of  the 
fore-arm. 
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(5)  The  first  dorsal  interosseous  or  metacarpal  branch  arises  be- 
neath the  extensor  tendons  of  the  thumb,  frequently  in  common  with  the 
posterior  carpal  branch,  passes  to  the  interval  between  the  second  and 
third  met^icarpal  bones,  communicates  with  the  corresponding  perfo- 
rating branch  of  the  deep  palmar  arch,  and,  descending  on  the  second 
dorsal  interosseous  muscle,  anastomoses  with  the  palmar  digital  branch 
at  its  division  between  the  fingers. 

(c)  The  dorsal  arteries  of  the  fkmrnb,  two  small  branches,  arising 
separately  or  together  opposite  the  head  of  the  metacarpal  bone,  run 
upon  the  dorsal  aspect  of  the  bones  of  the  thumb,  one  at  the  radial,  the 
other  at  the  ulnar  border. 

(d)  The  dorsal  artery  of  the  inde^s  finger,  a  very  small  branch, 
arises  lower  down  than  the  preceding,  and  sending  branches  to  the  ab- 
ductor indicis,  runs  along  the  radial  side  of  the  back  of  the  index  finger. 

c.  The  branches  derived  from  the  radial  after  it  has  entered  the 
hand,  are,  the  great  artery  of  the  thumb,  the  radial  branch  of  the 
index  finger,  and  the  large  terminal  branch,  which  forms  the  deep 
palmar  arch. 

(a)  The  large  artery  of  tlie  tkiisiilj  (arteria  princeps  pollicis, — Hal- 
ier)  arises  from  the  radial,  where  it  is  about  to  turn  inwards  across  the 
palm  of  the  hand.  It  descends  in  front  of  the  abductor  indicis,  between 
the  metacarpal  bone  of  the  thumb  and  the  muscles  covering  it,  to  the 
space  between  the  lower  ends  of  the  flexor  brevis  pollicis.  At  that  point, 
and  beneath  the  tendon  of  the  long  flexor,  it  divides  into  two  collaieral 
Iranches,  which  course  along  the  borders  of  the  phalanges,  on  their 
palmar  aspect,  and  unite  in  front  of  the  last  phalanx,  to  form  an  arch 
similar  in  arrangement  to  that  on  the  other  fingers. 

(fi)  The  radial  "brancli  for  the  index  £iiger  generally  arises  close 
to  the  large  artery  of  the  thumb  ;  but  thougli  constantly  found,  it  varies 
in  size  and  in  its  mode  of  origin.  It  descends  between  the  abductor 
indicis  and  adductor  pollicis  muscles,  and  continues  along  the  radial 
border  of  the  index  finger,  forming  the  radial  collateral  branch  of  that 
finger,  and  anastomosing  in  the  usual  manner  on  the  last  phalanx 
with  the  ulnar  collateral  branch  derived  from  the  superficial  palmar 
arch. 

YsixiQtieB,— Origin. — In  the  observations  of  Richard  Quain,  the  radial  artery- 
was  found  to  arise  higher  up  than  usual  in  nearly  one  case  in  eight. 

Course. — The  radial  artery  more  rarely  deviates  from  its  usual  position  along 
the  fore-arm  than  the  ulnar.  It  has  been  found  lying  upon  the  fibrous  expansion 
from  the  tendon  of  the  biceps,  and  over  the  fascia  of  the  fore-arm,  instead  of 
beneath  those  structures.  This  vessel  has  been  also  observed  on  the  surface  of  the 
long  supinator,  instead  of  on  the  inner  border  of  that  muscle.  In  turning  round 
the  wrist,  it  has  been  seen  passing  over  the  extensor  tendons  of  the  thumb,  instead 
of  within  them.  As  was  previously  stated  (p,  404),  the  vasa  aberrantia  occasionally 
derived  from  the  brachial  or  axillary  arteries  most  commonly  end  by  joining  the 
radial,  or  one  of  its  branches. 

Branches. — The  radial  recurrent  is  sometimes  very  large,  or  it  may  be  replaced 
by  several  separate  branches.  When  the  radial  itself  arises  high  up,  the  recur- 
rent artery  usually  comes  from  the  residual  brachial  trunk,  or  sometimes  from 
the  ulnar  artery,  or  more  rarely  from  the  interosseous.  "\Yhen  given  from  the 
brachial  trunk,  the  radial  recurrent  has  been  found  crossing  beneath  the  tendon 
of  the  biceps. 

The  siqicrjicial  volar  branch  is  small  in  a  considerable  number  of  cases,  and  is 
lost  in  the  short  muscles  of  the  thumb,  without  forming  any  connection  with  the 
palmar  arch,  or  with  any  of  the  digital  arteries.    In  some  instances  in  which  it  is 
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enlarged,  it  furnishes  one  or  two  digital  branches,  and  along  with  this  the  anas- 
tomosis with  the  superficial  arch  may  be  absent.  The  superficial  volar  branch 
occasionally  arises  as  much  as  an  inch  and  a  half  higher  than  usual. 

The  Jirst  dorsal  interosseous  branch  (metacarpal),  which  descends  on  the  second 
interosseous  space  to  the  cleft  between  the  index  and  middle  fingers,  is  not 
unfrequently  so  large  as  to  furnish  the  collateral  digital  branch  to  each  of  those 
fingers. 

The  carpal  and  interosseous  (metacarpal)  branches  of  the  radial,  are  sometimes 
small,  their  place  being  suppKed  by  the  perforating  offset  of  the  anterior 
interosseous,  apparently  by  an  enlargement  of  the  ordinary  anastomosis  between 
them. 

The  radial  artery  very  frequently  gives  off  a  communicating  branch  to  the 
superficial  arch,  near  the  lower  border  of  the  adductor  pollicis. 

Fig.  273. — Dissection  op  the  Left  Arm,  show- 

INa  AN  ENLARGED  MEDIAN  ArTERY  WHICH  RE- 
PLACES THE  Radial  and  Ulnar  Arteries  in 
THE  SUPPLY  OF  Palmar  Digital  Arteries  to 
HALF  the  Fingers  (from  Tiedemann).  \ 

1,  lower  part  of  the  brachial  artery  ;  2,  radial 
artery,  not  giving  any  superficial  volar  branch  ;  3, 
recurrent  radial  branch  ;  4,  ulnar  artery  passing 
superficially  over  the  wrist  and  supplying  at  4', 
digital  arteries  to  half  the  hand  ;  5,  the  enlarged 
median  artery  passing  in  front  of  the  annular  liga- 
ment of  the  carpus,  and  supplying  5',  digital  vessels 
to  the  outer  half  of  the  hand. 

DEEP   PALMAB  ARCH. 

The  deep  palmar  arch,  the  continuation 
of  the  radial  artery,  commences  at  the 
upper  end  of  the  first  interosseous  space 
between  the  heads  of  the  abductor  indicis, 
turns  transversely  across  the  palm  towards 
the  fourth  metacarpal  bone,  and  inoscu- 
lates with  the  commimicating  branch  of 
the  ulnar  artery.  The  convexity  of  the 
arch  thus  formed  is  directed  downwards. 
It  rests  on  the  interosseous  muscles  and 
on  the  metacarpal  bones  immediately 
below  their  carpal  extremities,  and  is 
covered  by  the  flexor  brevis  pollicis,  the 
flexor  tendons  of  the  fingers,  and  the  mus- 
cles of  the  little  finger.  It  is  nearer  to  the 
carpus  than  the  superficial  arch,  and  differs 
from  it  in  retaining  its  size  almost  un- 
diminished. It  is  in  part  accompanied  by 
the  deep  branch  of  the  ulnar  nerve,  which 
runs  from  the  inner  end  of  the  arch  out- 
wards. 

Branches.— (a)  The  recurrent  branches  (rami 
retrogradi. — Haller),  from  the  upper  concave 
side,  ascend  and  anastomose  with  the  branches 
from  the  anterior  carpal  arch, 
(i)  The  superior  branches, three  in  number,  pass  backwards  through 

the  upper  extremities  of  the  last  thi'ee  interosseous  spaces  to  inosculate  with  the 
dorsal  interosseous  arteries. 


Fig  273. 
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(^0  The  palmar  interosseons  arteries,  usually  three  in  number,  but  very  liable  to 
variation,  lie  in  front  of  the  interosseous  spaces,  supply  the  muscles  there,  and 
anastomose  at  the  clefts  of  the  fingers  with  the  digital  branches  from  the  super- 
ficial arch. 

It  is  by  an  enlargement  of  these  small  vessels  that  the  deep  palmar  arch  some- 
times supplies  the  corresponding  digital  arteries  in  the  absence  of  those  usually 
derived  from  the  superficial  arch. 

Varieties  of  the  Arteries  of  the  Hand.— The  arteries  of  the  hand  frequently 
vary  from  their  usual  mode  of  distribution. 

{a)  By  far  the  larger  number  of  deviations  consist  of  a  deficiency  in  either  the 
radial  or  ulnar  system  of  arteries,  accompanied  by  a  corresponding  increase  in 
the  other  ;  and  it  may  be  observed  that  the  defect  is  much  more  commonly  on 
the  part  of  the  superficial,  and  the  increase  on  the  part  of  the  deep  set. 

(Jj)  In  the  second  and  smaller  class  of  variations  a  deficiency  in  one  or  other 
of  the  two  systems  is  supplied,  either  by  the  enlargement  of  branches  which 
descend  in  front  of  the  limb,  as  the  superficial  volar  (from  the  radial),  or  the 
median  artery  (from  the  anterior  interosseous,  as  shown  in  fi^g.  273),  or  by  the 
enlargement  of  a  metacarpal  branch  (from  the  radial)  on  the  back  of  the  hand. 

In  illustration  of  these  general  remarks,  the  following  modes  of  arrangement 
of  the  vessels  may  be  mentioned  : — 

In  the  greater  number  of  cases  the  superficial  palmar  arch  is  diminished,  and 
gives  off  fewer  digital  branches  than  usual.  Generally  only  one  branch  is  wanting, 
viz.,  that  which  supplies  the  adjacent  sides  of  the  fore  and  middle  fingers  ;  but 
sometimes  two  or  three  branches  are  absent,  or  even  all  four,  as  when  the  ulnar 
artery,  after  giving  branches  to  the  short  muscles  of  the  little  finger,  ends  in  the 
deep  palmar  arch.  In  the  last-mentioned  case,  which  is  rare,  it  is  obvious  that 
the  superficial  arch  is  altogether  wanting. 

These  various  deficiencies  in  the  superficial  palmar  arch  and  its  branches  are 
usually  compensated  for  by  an  enlargement  of  the  deep  arch,  the  palmar  inter- 
osseous branches  of  which,  being  increased  in  size,  divide  at  the  clefts  of  the 
fingers,  and  form  such  collateral  digital  branches  as  are  not  derived  from  the 
usual  source.  But  a  defective  superficial  arch  may,  as  before  mentioned,  be 
reinforced  from  other  vessels,  viz.,  from  the  superficial  volar,  from. an  enlarged 
median  artery,  or  from  a  large  metacarpal  branch. 

It  sometimes,  but  more  rarely,  happens,  that  the  radial  system  of  vessels  is 
deficient ;  in  which  case  the  superficial  arch  (which  belongs  to  the  uhmr 
system)  may  supply  all  the  digital  arteries  to  the  thumb  and  fingers,  or  one  of 
these  may  be  derived  from  the  superficial  volar,  the  median,  or  the  radial 
"interosseous  artery. 


BESCEITDIMG  THORACIC  AOSTA. 

From  tlie  point  at  which  its  arch  is  considered  to  terminate — the 
lower  margin  of  the  third  dorsal  vertebra,  the  aorta  descends  along  the 
fore  part  of  the  spine  to  the  fourth  lumbar  vertebra,  where  it  divides 
into  the  common  iliac  arteries.  The  direction  of  this  part  of  the  vessel 
is  not  vertical,  for  as  it  follows  the  bend  of  the  spine,  upon  which  it 
rests,  it  is  necessarily  concave  forwards  in  the  dorsal  region,  and  convex 
forwards  in  the  lumbar.  Again,  as  its  commencement  is  at  the  left 
side  of  the  bodies  of  the  vertebra,  and  its  termination  also  inclined 
a  little  to  the  left,  whilst  about  the  last  dorsal  vertebra  the  vessel  is 
nearly  in  the  middle  line,  there  is  produced  another  slight  curve, 
the  convexity  of  which  is  to  the  right  side.  Within  the  thorax,  where 
the  offsets  are  small,  the  aorta  diminishes  only  slightly  in  size  ;  in  the 
abdomen  the  diminution  is  considerable,  in  consequence  of  large 
branches  being  furnished  to  the  viscera  of  that  cavity. 

That  part  of  the  descending  aorta  which  is  situated  in  the  thorax,  is 
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called  the  thoracic  aoeta  ;  it  extends  from  the  lower  border  of  the 
third  dorsal  vertebra  on  the  left  side,  to  the  opening  between  the  crura  of 
the  diaphragm  in  front  of  the  last  dorsal  vertebra.  It  lies  in  the  back 
part  of  the  interpleural  space  or  posterior  mediastinum,  being  placed 
before  the  spine  and  behind  the  root  of  the  left  lung  and  the  pericardium  : 
on  the  left  side  it  is  in  contact  with  the  corresponding  pleura  and  lung, 
and  close  on  the  right  side  are  the  azygos  vein,  the  thoracic  duct,  and 
the  oesophagus.  The  03sophagus,  however,  towards  the  lower  part  of 
the  thorax,  is  in  front  of  the  artery,  and  near  the  diaphragm  gets  some- 
what to  the  left  side.  The  left  or  small  azygos  vein  crosses  behind  the 
thoracic  aorta. 

The  Iranclies  derived  from  the  thoracic  aorta  are  numerous,  but 
small.  They  are  distributed  to  the  walls  of  the  thorax,  and  to  the 
viscera  contained  within  it — the  latter  being  much  the  smaller  and.least 
numerous  branches. 

A.  Brai^ches  to  the  Viscera  : — 

The  pericardiac  'branches  are  some  very  small  and  irregular  vessels 
which  pass  forwards  and  ramify  on  the  pericardium. 

The  "bronchial  arteries  are  the  proper  nutritious  arteries  of  the 
substance  of  the  lung  :  they  accompany  the  bronchial  tubes  in  their 
ramifications  through  that  organ,  and  they  also  supply  the  bronchial 
glands,  and  in  part  the  oesophagus.  These  vessels  vary  frequently  in 
number,  and  in  their  mode  of  origin.  The  bronchial  ai'tery  of  the 
right  side  arises  from  the  first  aortic  intercostal  artery,  or  by  a  common 
trunk  with  the  left  bronchial  artery  from  the  thoracic  aorta  ;  on  the 
left  side  there  are  generally  two  bronchial  arteries,  both  of  which  arise 
from  the  thoracic  aorta,  one  near  the  commencement  of  that  trunk,  and 
the  other,  named  inferior  bronchial,  lower  down.  Each  artery  is  usually 
directed  to  the  back  part  of  the  corresponding  bronchus,  along  which  it 
runs,  dividing  and  subdividing  with  the  successive  bronchial  ramifica- 
tions in  the  substance  of  the  lung. 

"Varieties. — The  place  of  origin  of  the  bronchial  arteries  is  liable  to  much 
Yariation,  The  artery  of  the  right  side  has  been  found  to  arise  singly  from  the 
aorta,  from  the  internal  mammary,  or  from  the  inferior  thyroid.  The  bronchial 
arteries  of  the  two  sides  have  been  seen  to  arise  by  a  common  trunk  from  the 
subclavian.  (Haller.)  Two  common  trunks,  each  fm-nishing  a  branch  to  the 
right  and  left  lungs,  have  been  observed  in  a  single  case  to  descend  into  the 
thorax  after  arising,  one  from  the  internal  mammary,  and  the  other  from  the 
superior  intercostal  artery.  (R,  Quain,  pi.  26,  f.  5.)  In  some  cases  they  arise 
from  the  under  surface  of  the  arch,  instead  of  from  the  thoracic  aorta.  Instances 
occur  of  two  distinct  bronchial  aii:eries  for  each  lung. 

The  oesophageal  arteries  are  variable  in  size  and  number.  There 
are  usually  four  or  five,  which  arise  from  the  fore  part  or  right  side  of 
the  aorta,  and  run  obliquely  downwards  upon  the  oesophagus,  supplying 
its  coats. 

Their  lower  branches  anastomose  with  the  ascending  offsets  of  the  coronary 
artery  of  the  stomach  and  with  the  phrenic  artery,  while  their  upper  branches 
communicate  with  those  of  the  inferior  thyroid  arteiy. 

Posterior  mediastinal  branches  of  the  aorta,  small  and  irregular, 
supply  the  glands  and  loose  tissue  of  the  posterior  mediastinum. 

B.  Parietal  Brais^ches  to  the  Thorax. 

The  intercostal  arteries  arise  from  the  posterior  part  of  the  aorta, 
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and  run  outwards  upon  the  bodies  of  the  vertebraa,  to  reach  the  inter- 
costal spaces.   They  are  usually  ten  in  number — the  upper  intercostal 


Fig.  274. 


Fig.  274, — View  of  the 
Thoracic  and  Upper 
Part  op  the  Abdominal 
Aorta,  &c.  ^ 

For  the  general  descrip- 
tion of  this  figure,  see  p. 
349.  The  following  numbers 
indicate  the  branches  of  the 
aorta;  1,  placed  between 
the  origins  of  the  right  and 
left  coronary  arteries ;  2, 
innominate ;  3,  left  carotid ; 
4,  left  subclavian  ;  5,  bron- 
chial ;  6,  6,  oesophageal  ;  7, 
7,  intercostal  arteries  (sixth 
and  seventh)  ;  8,  inferior 
phrenic  ;  9,  cceliac  axis  ;  10, 
below  the  superior  mesen- 
teric and  opposite  the  origin 
of  the  renal  arteries;  11, 
11,  two  of  the  lumbar  ar- 
teries. 

space,  and  occasionally 
also  the  second,  being 
supplied  by  the  supe- 
rior intercostal  branch 
of  the  subclavian  ar- 
tery. Owing  to  the 
position  of  the  aorta  to 
the  left  side  of  the 
spine,  the  right  aortic 
intercostals  cross  over 
the  front  of  the  verte- 
.br£e,  furnishing  small 
branches  to  their  inte- 
rior, and  are  longer 
than  the  arteries  of 
the  left  side.  The 
vessels  of  both  sides 
pass  outwards  behind 
the  pleura,  and  are 
crossed  by  the  sym- 
pathetic nerve  :  those 
of  the  right  side  also 
pass  behind  the  oeso- 
phagus, the  thoracic 
duct,  and  the  azygos 
vein. 

In  each  intercostal 
space  the  artery,  pass- 
ing outwards  more  ho- 
rizontally than  the  ribs,  crosses  the  space  obliquely,  so  as  to  gain  the 
lower  border  of  the  upper  rib  near  its  angle.    It  lies  upon  the  deep 
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surface  of  the  external  intercostal  muscle,  and  in  the  back  of  the  space 
is  separated  from  the  pleura  by  a  fascia  only,  but  further  outwards  it 
lies  between  the  two  layers  of  intercostal  muscles.  Extending  forwards 
in  contact  with  the  rib  above,  it  finally  anastomoses  with  one  of  the 
anterior  intercostal  branches  derived  from  the  internal  mammary 
artery,  and  with  the  thoracic  branches  of  the  axillary  artery. 

The  first  of  the  aortic  intercostal  arteries  has  an  anastomosis  with 
the  superior  intercostal  proceeding  from  the  subclavian  artery  ;  and 
the  last  three  are  prolonged  into  the  abdominal  muscles,  where  they 
communicate  with  the  epigastric  artery  in  front,  with  the  phrenic 
arteries  at  the  side,  and  with  the  lumbar  branches  of  the  abdominal 
aorta  lower  down. 

Each  intercostal  artery  is  accompanied,  as  it  runs  outwards  between 
the  ribs,  by  a  corresponding  vein,  and  by  one  of  the  dorsal  nerves  ;  the 
Tein  usually  being  uppermost,  and  the  artery  next  below  it. 

Brandies. — (a)  The  ^^osterio?'  or  dorsal  hiandh  of  each  intercostal  artery  passes 
"backwards  to  the  inner  side  of  the  anterior  costo-transverse  ligament,  along  with 
the  posterior  branch  of  the  corresponding  spinal  nerve  ;  and,  having  furnished 
an  offset  to  the  spinal  canal,  reaches  the  muscles  of  the  back,  and  divides  into 
an  internal  and  an  external  branch.  The  internal  branch  is  directed  towards 
the  spinous  processes,  on  or  through  the  multifidus  spinse,  and  ramifies  in  the 
muscles  and  the  skin.  The  external  branch  turns  outwards  under  the  longissimus 
dorsi,  and  is  distributed  between  that  muscle  and  the  sacro-lumbalis  ;  some  twigs 
reach  the  superficial  muscles  and  the  integuments. 

The  sjrinal  branches  of  the  aortic  intercostal  arteries  are  distributed  partly  to 
the  cord  and  its  membranes,  and  partly  to  the  bones,  in  the  same  manner  as  the 
spinal  branches  of  the  lumbar  arteries,  to  the  description  of  which  the  reader  is 
referred. 

{V)  The  collateral  intcrcasial  branch,  long  and  slender,  arises  near  the  place 
where  the  main  trunk  comes  in  contact  v/ith  the  upper  rib  of  the  space,  and 
inclining  downwards  approaches  the  border  of  the  lower  rib,  supplying  the  bone 
and  the  intercostal  muscles,  and  anastomosing  in  front  with  an  anterior  inter- 
costal branch  of  the  internal  mammary  artery.  There  are  thus  in  each  inter- 
costal space  two  terminal  branches  of  the  intercostal  arteries  communicating  with 
the  branches  of  the  internal  mammary. 

Varieties. — The  number  of  the  intercostal  arteries  is  subject  to  much  varia- 
tion :  the  third,  fourth,  and  fifth  vessels  may  be  entirely  absent  upon  one 
side,  the  corresponding  spaces  being  supplied  from  neighbouring  arteries.  Two 
arteries  frequently  arise  from  the  aorta  by  a  single  stem.  In  this  way  the  firsfc 
lumbar  artery  is  sometimes  conjoined  with  the  twelfth  intercostal  (Henle). 

ABDOMIITAL  AOIiTA. 

The  aorta,  after  having  passed  the  diaphragm,  is  thus  named.  It 
commences  on  the  front  of  the  last  dorsal  vertebra,  and  terminates 

Fig.  275. — YiE'^v  OF  the   Abdominal  Aorta  and  its  Principal  Branches  (froia 

Tiedemann),  ^ 

a,  ensiform  portion  of  the  sternum  ;  h,  vena  cava  inferior  passing  through  the  tendoQ 
of  tlie  diaphragm  ;  c,  the  ossophagus  passing  through  the  muscular  portion  ;  d  and  e,  ten- 
dinous parts  of  the  right  and  left  crura  ;  /,  /',  the  right  and  left  kidneys  with  their  supra- 
renal bodies  ;  rf,  the  ureters  ;  h,  the  upper  part  of  the  urinary  bladder  ;  i,  i,  the  right 
and  left  vasa  deferentia  passing  up  from  the  bladder  to  the  internal  inguinal  apertures  ; 
1c,  the  rectum,  divided  and  tied  near  its  upper  part ;  1,  1,  the  abdominal  aorta  ;  1',  the 
middle  sacral  artery  ;  2,  2',  the  right,  3,  3',  the  left  inferior  phrenic  arteries,  represented 
as  arising  by  a  short  common  stem  from  the  front  of  the  aorta  immediately  below  the 
meeting  of  the  crura  of  the  diaphragm  ;  4,  the  trunk  of  the  coeliac  axis  ;  5,  the  superior 
mesenteric  artery  ;  6,  6,  the  renal  arteries  ;  6',  6',  the  suprarenal  arteries  arising  partly 
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from  the  aorta  and  partly  from  the  inferior  phrenic  ;  7,  placed  on  the  front  of  the  aorta 
below  the  origin  of  the  spermatic  arteries  ;  7,  7',  placed  on  the  psoas  muscles,  point  to 
the  right  and  left  spermatic  arteries  as  they  descend  to  the  internal  inguinal  apertures  ; 
8,  inferior  mesenteric  artery  ;  9,  lumbar  arteries,  of  which  the  lowest  is  here  represented 
as  proceeding  from  the  middle  sacral  artery  ;  10,  common  iliac  arteries  ;  11,  between 
the  external  and  internal  iliac  arteries  ;  12,  left  epigastric  artery  ;  13,  circumflex  iliac  ; 
14,  branches  of  the  ilio-lumbar. 


Fig.  275 
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below  by  dividing  into  two  trunks,  named  the  common  iliac  arteries. 
The  bifurcation  usually  takes  place  about  half  way  down  the  body  of 
the  fourth  lumbar  vertebra,  a  little  to  the  left  of  the  middle  line  ;  a 
point  which  is  nearly  on  a  level  with  a  line  drawn  from  the  one  crista 
ilii  to  the  other,  and  opposite  the  left  side  of  the  umbilicus. 

The  anterior  surface  of  the  abdominal  aorta  is  successively  in  apposi- 
tion with  the  pancreas  and  the  splenic  vein,  the  left  renal  vein,  the 
third  portion  of  the  duodenum,  and  the  peritoneum.  The  vena  cava 
lies  along  its  right  side,  the  right  crus  of  the  diaphragm  being  inter- 
posed at  the  upper  part  of  the  abdomen  ;  close  to  the  same  side  are  the 
thoracic  duct  and  the  azygos  vein,  which  are  placed  between  the  aorta 
and  the  right  crus  of  the  diaphragm.  The  aorta  is  also  covered  in 
Iront  by  meshes  of  nerves  derived  from  the  sympathetic,  and  numerous 
lymphatic  vessels  and  glands. 

Branches. — The  abdominal  aorta  gives  numerous  branches,  which 
may  be  divided  into  two  sets,  viz.,  those  wliich  supply  the  viscera,  and 
those  which  are  distributed  to  the  walls  of  the  abdomen.  The  former 
consists  of  the  coeliac  artery,  the  superior  mesenteric,  the  inferior  me- 
senteric, the  capsular,  the  renal,  and  the  spermatic  arteries  ;  whilst  in 
the  latter  arc  included  the  phrenic,  the  lumbar,  and  the  middle 
sacral  arteries.  The  first  three  of  the  visceral  branches  are  single 
arteries. 

Varieties.  —Place  of  JDivision. — In  more  tlian  three-fourths  of  a  considerable 
number  of  cases,  the  aorta  divided  either  upon  the  fourth  lumbar  vertebra,  or 
upon  the  intervertebral  disc  below  it ;  in  one  case  out  of  nine  it  was  below,  and  in 
about  one  out  of  eleven  above  the  spot  thus  indicated.  In  ten  bodies  out  of  every 
thu-teen,  the  division  of  the  great  artery  took  place  within  half  an  inch  above  or 
below  the  level  of  the  iliac  crest  ;  and  it  occurred  more  frequently  below  than 
above  the  fourth  intervertebral  space.  (R.  Quain,  op.  cit.  p.  41.5.)  An  instance 
of  bifurcation  immediately  below  the  origin  of  the  right  renal  artery  is  recorded 
byllaller  (Disputat.  Anatom.  t.  vi.  p.  781.) 

Unusual  Branch. — A  very  remarkable  case  is  recorded  of  the  existence  of  a 
large  pulmonary  branch  which  arose  from  the  abdominal  aorta,  close  to  the  coeliac 
artery,  and  after  passing  ui3wards  through  the  oesophageal  opening  in  the  dia- 
phragm, divided  into  two  branches,  which  were  distributed  to  the  lungs  near  their 
bases.    (Referred  to  by  R.  Quain  in  his  work  "  On  the  Arteries,"  p.  416.) 

A.— VISCERAL   BRANCHES   OF    THE   ABDOMINAL  AORTA. 

The  CCELIAC  ARTERY  or  AXIS,  a  short  and  wide  vessel,  arises  from  the 
aorta  close  to  the  margin  of  the  diaphragm.  It  is  directed  forwards 
nearly  horizontally,  and  is  not  more  than  half  an  inch  long.  It  is 
behind  the  small  omentum,  and  lies  close  to  the  left  side  of  the  lobulus 
Spigelii  of  the  liver,  and  above  the  pancreas,  the  two  semilunar  ganglia 
being  contiguous  to  it,  one  on  each  side.  This  artery  divides  into  three 
branches,  viz.,  the  coronary  artery  of  the  stomach,  the  hepatic  and  the 
splenic,  which  separate  simultaneously  from  the  end  of  the  artery  like 
radii  from  an  axis. 

Varieties. — The  cccliac  axis  is  occasionally  partly  covered  at  its  origin  by  the 
diaphragm.  It  may  be  longer  than  usual,  in  wliich  case  its  branches  are  not  given 
off  together ;  or  it  may  be  entirely  v/anting,  the  coronary,  hepatic,  and  splenic 
arteries  arising  separately  from  the  aorta.  In  some  cases  the  coeliac  artery  gives 
off  only  two  branches  at  its  division  (the  coronary  and  the  splenic),  the  hepatic 
being  supplied  from  another  source.    Rarely,  it  gives  more  than  three  branches 
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to  tlie  viscera,  the  additional  vessel  being-  a  second  coronary,  or  a  separate  gastro- 
duodenal  artery.  One  or  both  phrenic  arteries  are  sometimes  derived  from  this 
trunk.  Cases  have  been  met  with  in  which  a  connection  existed  between  the 
coeliac  axis  and  the  superior  mesenteric  artery  close  to  their  origin. 

1.  The  coronary  arberj  of  tlie  stomacli,  the  smallest  of  the  three 
visceral  branches  derived  from  the  coeliac  artery,  inclining  upwards  and 
to  the  left  side,  reaches  the  cardiac  orifice  of  the  stomach,  and  then 
proceeding  along  the  smaller  curvature  of  the  stomach,  from  left  to 
right,  gives  branches  to  both  sides  of  that  viscus  and  inosculates  with 
the  pyloric  branch  of  the  hepatic  artery. 

■\Vhere  it  first  reaches  the  stomach,  this  artery  sends  upwards  (Gmpliafjeal 
hranclics,  which  anastomose  with  the  aortic  oesophageal  arteries.  The  branches 
to  the  stomach  descending  on  the  fore  and  back  part  of  the  organ,  anastomose 
with  branches  from  the  arterial  arch  on  the  great  curvature. 

Varieties. — The  coronary  artery  of  the  stomach  is  sometimes  given  off  directly 
from  the  aorta  :  and  is  occasionally  replaced  by  two  separate  vessels.  It  some- 
times furnishes  an  additional  hepatic  arteiy, 

2.  The  hepatic  artery  is  in  the  adult  intermediate  in  size  between 
the  coronary  and  splenic  arteries,  but,  in  the  foetus,  it  is  the  largest  of 
the  three.  The  main  part  of  this  vessel  inclines  upwards  and  to  the 
right  side,  betw-een  the  layers  of  the  small  omentum,  and  in  front  of  the 
foramen  of  Winslow,  towards  the  transverse  fissure  of  the  liver  ;  and 
in  this  course  it  lies  upon  the  vena  portse  and  to  the  left  of  the  bile- 
duct. 

Kear  the  transverse  fissure  of  the  liver,  the  hepatic  artery  divides 
into  right  and  left  branches,  which  sup]3ly  the  corresponding  lobes  of 
that  organ.  The  left^  the  smaller  division,  lying  in  front  of  the  vena 
portse,  diverges  at  an  acute  angle  from  the  other  branch,  and  turns  out- 
wards to  reach  the  left  extremity  of  the  transverse  fissure  of  the  liver, 
where  it  enters  that  organ. 

The  rigid  branch  inclines  outwards  to  the  right  extremity  of  the 
transverse  fissure,  and  divides  into  two  or  three  branches  before  entering 
the  liver.  The  ramifications  of  the  hepatic  artery  in  the  liver  accom- 
pany the  divisions  of  the  venae  porta3  and  hepatic  ducts. 

Branches. — The  named  branches  of  the  hepatic  artery  are  as 
follow. 

{ci)  The  piiloric  artery,  coming  in  contact  with  the  stomach  at  the 
upper  border  of  the  pylorus,  extends  from  right  to  left  along  the  smaller 
curvature  and  inosculates  with  the  coronary  artery.  It  is  sometimes  a 
branch  of  the  gastro-duodenal. 

(h)  The  gasiro-duodenal  artery,  of  considerable  size,  separating  from 
the  hepatic  artery  before  that  vessel  ascends  in  the  small  omentum, 
descends  behind  the  duodenum,  near  the  pylorus,  and  reaches  the  lower 
border  of  the  stomach ;  there  it  gives  off  the  superior  pancreatico- 
duodenal branch,  and  its  remainiug  part,  which  receives  the  name  of 
right  gastro-epiploic,  runs  from  right  to  left  along  the  great  curvature 
of  the  stomach,  between  the  layers  of  the  great  omentum,  and  finally 
inosculates  with  the  left  gastro-epiploic  derived  from  the  splenic 
artery. 

The  f/adro-cjyiplolc  artery  gives  branches  upwards  to  both  surfaces  of  tho 
stomach,  and  long  slender  vessels  dowhwards  to  the  omentum. 
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Fig.  276. — The  Arteries  op  the  Stomach,  Lives,  and  Omentum 
(from  Tiedeniann).  ^ 

The  liver  is  turned  up  so  as  to  show  its  lower  surface  with  the  portal  fissure,  and  the 
vessels  and  ducts  entering  it.  a,  the  right  lobe  of  the  liver ;  h,  the  left  lobe  ;  c,  the  gall- 
tladder;  c',  the  biliary  or  hepatic  ducts ;  c",  the  ductus  communis  choledochus;  d,  the 
front  of  the  antero-posterior  fissure  and  the  round  ligament ;  e,  the  cardiac  orifice  of  the 
stomach ;  /,  on  tlie  great  curvature  of  the  stomach  near  its  cardiac  end,  points  to  the 
spleen ;  g,  the  pylorus  ;  h,  the  duodenum  ;  i,  the  great  omentum  ;  k,  some  of  the  small 
intestines  in  the  lower  part  of  the  abdomen  ;  1,  upon  the  trunk  of  the  abdominal  aorta 
below  the  root  of  the  inferior  phrenic  arteries,  and  above  the  coeliac  axis  ;  2,  placed  on 
the  meeting  of  the  crura  of  the  diaphragm,  the  coi'onary  ai-tery  of  the  stomach  ;  2',  the 
same  artery  proceeding  round  the  small  curvature  of  the  stomach  and  ending  by  anasto- 
mosis with  the  superior  pyloric  ;  3,  the  main  hepatic  artery,  continued  at  3'  as  proper 
hepatic  artery  to  the  liver  ;  4,  superior  pyloric  artery ;  4',  another  pyloric  branch  ;  5, 
placed  on  the  main  trunk  of  the  vena  portte  at  the  place  where  the  hepatic  artery  and 
ductus  communis  choledochus  are  in  front  of  it ;  5',  branches  of  the  vena  portaj  in  the 
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transverse  fissure  ;  6,  gastro-duodenal  artery  ;  6',  its  continuation  as  the  right  gastro- 
epiploic ;  7,  on  the  left  crns  of  the  diaphragm,  the  splenic  artery  ;  8,  its  left  gastro- 
epiploic branch  proceeding  round  the  great  curvature  of  the  stomach  to  communicate  with 
the  right  gastro-epiploic  artery  ;  both  of  these  vessels  are  seen  giving  long  epiploic  as 
tvell  as  gastric  branches. 

The  siqjerior  lyanci'eatico-duodenal  branch  descends  along-  the  inner  margin  of 
the  duodenum,  betv/een  it  and  the  pancreas,  and,  after  furnishing-  several  branches 
to  both  these  organs,  anastomoses  with  the  inferior  pancreatico-duodenal  from  the 
superior  mesenteric  artery. 

(c)  The  ojstic  artery,  given  off  by  the  right  hepatic  when  crossing 
behind  the  cystic  duct,  turns  upwards  and  forwards  upon  the  neck  of 
the  gall-bladder,  and  divides  into  two  smaller  branches,  of  which  one 
ramifies  between  the  coats  on  the  depending  surface,  the  other  between 
the  bladder  and  the  liver. 

Varieties. — The  hepatic  arteiy  sometimes  arises  from  the  superior  mesenteric 
artery,  or  from  the  aorta  itself.    Accessory  hepatic  arteries  are  often  met  with, 
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Fig.  277. — Thb  Arteries  of  the  Stomach,  Duodenum,  Pancreas,  and  Spleen 
(from  Tiedemann),  ~ 

The  stomach  and  liver  are  turned  upwards  so  as  to  sliov,-  their  lower  surface.  The 
jejunum  is  divided  at  its  commencement,  a,  lower  surface  of  the  right  lobe  of  the  liver  ; 
6,  left  lobe  ;  c,  cardiac  orifice  of  the  stomach  ;  d,  pylorus ;  e,  first  part,  /,  second  or 
descending  part,  and  third  or  lower  part  of  the  duodenum  ;  h,  commencement  of  the 
jejunum  emerging  from  behind  the  superior  mesenteric  artery  ;  the  head,  and  ,1-,  the 
body  of  the  pancreas  ;  I,  the  spleen  ;  1,  1,  right  and  left  inferior  phrenic  arteries  passing 
from  the  aorta  upon  the  crura  of  the  diaphragm ;  2,  placed  on  the  aorta  close  to  the 
coeliac  axis  ;  3,  3',  the  coronary  artery  ;  4,  common  hepatic  ;  4',  its  right  branch  ;  4", 
cystic  branch  ;  5,  gastro-duodenal  giving  the  inferior  pyloric  ;  5,  on  the  great  curvature 
of  the  stomach,  the  right  gastro-epiploic  ;  6,  superior  pancreatico-duodenal  ;  7,  common 
splenic  ;  7',  proper  splenic  ;  7",  one  of  the  vasa  brevia  to  the  stomach  ;  8,  8,  left  gastro- 
epiploic artery  uniting  with  the  right  on  the  great  curvature  of  the  stomach  ;  9,  trunk  of 
the  superior  mesenteric  artery,  giving  ofiF  the  inierior  pancreatico-duodenal  ;  10,  inferior 
mesenteric. 
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usuall}'  coming  from  the  coronary  artery  of  the  stomach.  The  hepatic  artery 
has  been  found  to  furnish  a  phrenic  branch. 

3.  The  splenic  artery,  in  the  adulfc  the  largest  branch  of  the  coeliac 
axis,  supplies  the  spleen,  and  in  part  the  stomach  and  pancreas.  It 
is  directed  horizontally  towards  the  left  side.  Waving  and  often  tor- 
tuous in  its  course,  it  passes,  together  with  the  splenic  vein  which  is 
below  it,  behind  the  upper  border  of  the  pancreas,  and  divides  near 
the  spleen  into  several  branches.  The  largest  of  these  enter  the  fissure 
in  that  organ,  and  are  distributed  to  its  substance  ;  three  or  four  are 
reflected  towards  the  bulging  end  of  the  stomach,  upon  which  they 
ramify. 

Branclies. — {a)  Pancreatic  branches,  variable  in  size  and  number,  are  given 
off  whilst  the  artery  is  passing  along  the  pancreas,  the  middle  and  left  part  of 
which  they  supply  with  vessels.  One  of  larger  size  not  unfrequently  runs 
from  left  to  right  in  the  direction  of  the  pancreatic  duct,  and  is  called  j^ancreatica, 
mar/na. 

(Ji)  The  splenic  branches  are  the  proper  terminal  branches  of  the  artery  ;  they 
are  five  or  six,  or  even  more,  in  number,  and  vary  in  length  and  size  ;  they  enter 
the  spleen  by  the  hilus  or  fissure  in  its  concave  surface,  and  ramify  within 
that  organ. 

(c)  The  short  (jastric  branches  {vasa  Irevia)  vary  from  five  to  seven  in  number ; 
they  are  directed  from  left  to  right,  some  issuing  from  the  trunk  of  the  splenic 
artery,  others  from  its  terminal  branches  :  they  reach  the  left  extremity  of  the 
stomach,  v^rhere  they  divide  and  spread  out  between  the  coats,  communicating 
with  the  coronary  and  left  gastro- epiploic  arteries. 

{(1)  The  left  gastro-einploic  artery  runs  from  left  to  right  along  the  great  cur- 
vatui-e  of  the  stomach,  supplying  branches  to  both  surfaces  of  the  stomach  and 
to  the  omentum  on  the  left  side,  and  inosculates  with  the  right  gastro -epiploic 
branch  from  the  hepatic  artery. 

The  superior  meseiiteiic,  an  artery  of  large  size,  supplies  the  whole 
of  the  small  intestine  beyond  the  duodenum,  and  half  of  the  great 
intestine.  It  arises  from  the  fore  part  of  the  aorta,  a  little  below  thN3 
coeliac  axis.  For  a  short  space  this  artery  is  covered  by  the  pancreas ; 
on  emerging  from  below  that  gland  it  descends  in  front  of  the  duo- 
denum near  the  end,  and  is  thence  continued  between  the  layers  of  the 
mesentery.  The  splenic  vein  crosses  over  its  root.  In  the  mesentery 
the  artery  at  first  passes  downwards  and  to  the  left  side,  but  afterwards 
turns  towards  the  right  iliac  fossa,  opposite  to  which  it  inosculates  with 
its  own  ileo-colic  branch. 

Bkanches. — {a)  The  inferior  jxincreatico-cliiodenalj  given  off  under 
cover  of  the  pancreas,  runs  along  the  concave  border  of  the  duodenum, 
and  joins  with  the  superior  pancreatico-duodenal  artery. 

{h)  The  rami  intestini  temds,  or  intestinal  branches,  supplying  the 
jejunum  and  ileum,  spring  from  the  convex  or  left  side  of  the  vessel. 
They  are  usually  twelve  or  more  in  number,  and  are  all  included  be- 
tween the  layers  of  the  mesentery.  They  run  parallel  to  one  another 
for  some  distance,  and  then  divide  into  two  branches,  each  of  which 
forms  an  arch  with  the  neighbouring  branch.  From  the  first  set  of 
arches,  other  branches  issue,  which  divide  and  communicate  in  the 
same  way,  until  finally,  after  forming  four  or  five  such  tiers  of  arches, 
each  smaller  than  the  other,  the  ultimate  divisions  of  the  vessels  pro- 
ceed directly  to  the  intestine,  spreading  upon  both  sides,  and  ramifying 
in  its  coats. 
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Fig.  278. — Ths  Superior  Mesenteeic  Artery  and  its  Branches 
(from  Tiedemann).  ^ 

The  transverse  arch  of  the  colon  is  turned  upwards  ;  the  transverse  meso  colon  m 
dissected  so  as  to  expose  the  duodenum  and  pancreas  at  its  root  ;  the  small  intestines  are 
thrown  towards  the  left  side  ;  a,  the  descending  part  of  the  duodenum  ;  b,  the  lower 
part ;  c,  the  commencement  of  the  jejunum  ;  c',  c',  the  jejunum  and  ileum  ;  d,  the 
termination  of  the  ileum  in  the  caput  csecum  coli ;  e,  the  cwcum  ;  /,  the  vermiform  pro- 
cess ;  ff,  the  ascending  colon  ;  7i,  the  transverse  arch  ;  i,  the  descending  colon  ;  I;  the 
pancreas  ;  1,  the  trunk  of  the  superior  mesenteric  artery  ;  1',  the  termination  of  that 
vessel  where  it  loops  round  into  a  branch  of  the  ileo-colic  artery  ;  2,  2,  the  intes- 
tinal branches ;  2',  2',  their  loops  in  the  mesentery  ;  3,  inferior  pancreatico-duodenal 
branch  passing  to  3',  to  unite  with  the  branch  from  the  gastro-duodenal ;  4,  the 
middle  colic  branch  ;  5,  its  left  colic  branch  passing  at  5'  to  unite  v/ith  the  branch  of 
the  left  colic  of  the  inferior  mesenteric  ;  6,  its  right  branch  ;  7,  right  colic  and  ileo-colic 
arteries  in  one  trunk ;  8,  right  colic,  uniting  by  a  loop  with  the  middle  colic  ;  9,  the  ileo- 
colic, uniting  with  the  end  of  the  superior  mesenteric  artery. 


[c)  The  colic  branches  arise  from  the  right  or  concave  side  of  the 
artery,  and  are  usually  three  in  number. 


430 


AETEPJES  OF  THE  ABDOMEN. 


1.  The  ileo-colic  artery,  the  first  in  order  from  below  upwards,  inclines 
downwards  and  to  the  right  side,  towards  the  ileo-colic  valve,  near  which 
it  divides  into  two  branches :  one  of  these  descends  to  inosculate  with 
the  termination  of  the  mesenteric  arteiy  itself,  and  to  form  an  arch, 
from  the  convexity  of  which  branches  proceed  to  supply  the  junction  of 
the  small  with  the  large  intestine,  and  the  cascum  and  its  appendix  ; 
the  other  division  ascends  and  inosculates  with  the  next  mentioned 
branch.  The  ileo-colic  artery  is  not  always  distinct  from  the  termina- 
tion of  the  superior  mesenteric. 

2.  The  right  colic  artery  passes  transversely  towards  the  right  side, 
beneath  the  peritoneum,  to  the  middle  of  the  ascending  colon,  opposite 
to  which  it  divides  into  two  branches,  of  which  one  descends  to  com- 
municate with  the  ileo-colic  artery,  whilst  the  other  ascends  to  join  in 
an  arch  with  the  middle  colic.  This  artery  and  the  ileo-colic  often 
arise  by  a  common  trunk. 

3.  The  middle  colic  artery  passes  upwards  between  the  layers  of  the 
mesocolon  towards  the  transverse  colon,  and  divides  in  a  manner 
exactly  similar  to  that  of  the  vessels  just  noticed.  One  of  its  branches 
inclines  to  the  right,  where  it  inosculates  with  the  preceding  vessel ; 
the  other  descends  to  the  left  side,  and  maintains  a  similar  communica- 
tion with  the  left  colic  branch,  derived  from  the  inferior  mesenteric 
artery.  From  the  arches  of  inosculation  thus  formed,  small  branches 
pass  to  the  colon  for  the  supply  of  its  coats. 

Those  branches  of  the  superior  mesenteric  artery  which  supply  the 
ascending  colon  have  a  layer  of  peritoneum  only  on  their  anterior 
aspect :  the  others  lie  between  two  strata. 

Varieties. — The  number  of  the  branches  of  this  ai-tery,  both  intestinal  and 
colic,  is  by  no  means  constant.  It  also  frequently  gives  off  accessory  branches  to 
the  neighbouring  viscera ;  of  these  that  to  the  liver  is  the  most  common.  It 
may  replace  the  gastro-duodenal  or  its  chief  branch,  the  right  epiploic  (Henle), 
or  it  may  give  accessory  pancreatic  and  splenic  branches  (Hyrtl).  It  has  also 
been  seen  to  give  off  the  left  colic  and  superior  hsemorrhoidal  arteries  when  the 
inferior  mesenteric  was  absent  (Fleischmann).  A  rare  anomaly  is  the  presence 
of  an  omphalo-mesenteric  artery,  arising  either  from  the  main  stem  or  from  one 
of  the  branches  of  the  superior  mesenteric.  In  one  case  it  ran  direct  to  the 
umbilicus  where  it  gave  a  branch  to  the  urachus  (Haller).  In  another  it  reached 
the  anterior  wall  of  the  abdomen  rather  below  the  umbilicus,  and  after  giving 
a  branch  to  the  rectus,  which  anastomosed  with  the  deep  epigastric,  it  ter- 
minated by  winding  round  the  ligamentum  teres,  and  forming  a  capillary  net- 
work on  the  suspensory  ligament  of  the  liver  (Hyrtl). 

Inferior  mesenteric  artery. — This  artery,  much  smaller  than  the 
superior  mesenteric,  supplies  the  lower  half  of  the  colon,  and  the  greater 
part  of  the  rectum.  It  arises  from  the  aorta,  between  one  and  two 
inches  above  the  bifurcation  of  that  trunk. 

The  inferior  mesenteric  artery  inclines  to  the  left  side  in  the  direction 
of  the  left  iliac  fossa,  from  which  point  it  descends  between  the  layers 
of  the  mesorectum  into  the  pelvis,  and,  under  the  name  of  superior 
TiCBmorrJioidcU  artery,  runs  down  behind  the  rectum.  It  lies  at  first 
close  to  the  aorta,  on  its  left  side,  and  then  crosses  over  the  left  common 
iliac  artery. 

BnA^iTCHES. — (a)  The  left  colic  artery  is  directed  to  the  left  side 
behind  the  peritoneum,  and  across  the  left  kidney  to  reach  the  descend- 
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ing  colon.  It  divides  into  two  branches,  and  forms  a  series  of  arches 
in  the  same  way  as  the  colic  vessels  of  the  opposite  side.    One  of 


Fig.  279. 


Fig.  279. — The  Inferior  Mesenteric  Artery  with  its    distribution  and  commu- 
nications (from  Tiederaann).  J 

The  small  intestines  with  the  superior  mesenteric  artery  are  turned  towards  the  right 
side,  the  pancreas  is  exposed,  and  the  large  intestine  is  stretched  ont :  «,  h,  the  duodenum  ; 
c,  the  commencement  of  the  jejunum  ;  d,  the  small  intestine  ;  the  ascending  colon  ;  /, 
the  transverse  colon  ;  g,  the  descending  colon  ;  h,  the  sigmoid  flexure  ;  the  commence- 
ment of  the  rectum  ;  k,  the  pancreas  ;  1,  placed  on  the  trunk  of  the  abdominal  aorta  at 
Vie  origin  of  the  renal  arteries ;  1',  on  the  same  at  the  origin  of  tlie  inferior  mesenteric  ; 
1",  near  the  division  into  common  iliac  arteries  :  2,  inferior  mesenteric,  giving  off  the 
left  colic  ;  3,  ascending  branch  of  the  left  colic  ;  4,  branches  to  the  descending  colon  ;  5, 
the  sigmoid  branch  ;  6,  the  superior  hfeniorrhoidal  branch  ;  7,  the  trunk  of  the  superior 
mesenteric  issuing  from  beliind  the  pancreas  ;  8,  some  of  its  intestinal  branches  ;  9,  the 
middle  colic  artery  ;  10,  its  left  branch  forming  a  loop  of  communication  with  the  left 
colic  ;  11,  its  right  branch  ;  12,  the  spermatic  arteries. 
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these  two  branches  passes  upwards  along  the  colon,  and  inosculates 
with  the  descending  branch  of  the  middle  colic  ;  whilst  the  other 
descends  towards  the  sigmoid  flexure,  and  anastomoses  with  the  sigmoid 
artery. 

(b)  The  sigmoid  artery  runs  obliquely  downwards  to  the  sigmoid 
flexure  of  the  colon,  where  it  divides  into  branches  ;  some  of  which 
incline  upwards  and  form  arches  with  the  preceding  vessel,  while  others 
turn  downwards  to  the  rectum  and  anastomose  with  the  following 
branch.  Instead  of  a  single  sigmoid  arterj^,  two  or  three  branches  are 
sometim.es  present. 

{c)  The  superior  Immorrlioidal  artery,  the  continuation  of  the  inferior 
mesenteric,  passes  downwards  over  the  common  iliac  artery  and  vein 
into  the  pelvis  behind  the  rectum,  lying  at  first  in  the  meso-rectum,  and 
then  divides  into  two  branches  which  extend  one  on  each  side  of  the 
intestine  toward  the  lower  end.  About  five  inches  from  the  anus  these 
subdivide  into  branches,  about  a  line  in  diameter,  which  pierce  the 
muscular  coat  two  inch-es  lower  down.  In  the  intestine,  these  arteries, 
about  seven  in  number,  and  placed  at  regular  distances  from  each  other, 
descend  between  the  mucous  and  muscular  coats  to  the  end  of  the 
gut,  where  they  communicate  in  loops  oj^posite  the  internal  sphincter, 
and  end  by  anastomosing  with  the  middle  and  inferior  hsemorrhoidal 
arteries. 

"Varieties. — Absence  of  this  artery  lias  been  noted,  its  branches  being  given 
off  by  the  superior  mesenteric.  It  has  also  been  found  supplying  accessory 
branches  to  the  liver  and  kidneys. 

Anastoraoses  on  the  intestinal  tube. — The  arteries  distributed  to  the 
alimentary  canal  conimnnicate  freely  with  each  other  over  the  whole  length  of 
that  tube.  The  arteries  of  the  great  intestine  derived  from  the  tv/o  mesenteric 
arteries,  form  a  range  of  vascular  ai dies  along  the  colon  and  rectum,  at  the 
lower  end  of  which  they  anastomose  with  the  middle  and  inferior  haBinorrhoidal 
arteries,  given  from  the  internal  iliac  and  pudic  arteries.  The  branches  from 
the  left  side  of  the  superior  mesenteric  form  another  series  of  arches  along  the 
small  intestine,  which  is  connected  with  the  former  by  the  ileo-colic  artery. 
Farther,  a  branch  of  the  superior  mesenteric  joins  upon  the  duodenum  with  the 
superior  pancreatico-duodenai  artery.  The  latter,  at  its  commencement,  is  in  a 
manner  continuous  with  the  pyloric  artery ;  and  so  likev'ise,  through  the 
coronary  artery  of  the  stomach  and  its  ascending  branches,  a  similar  connection 
is  formed  with  the  (esophageal  arteries,  even  up  to  the  pharynx. 

The  suprarenal  or  capsular  arteries  are  two  very  small  vessels  which 
arise  from  the  aorta  on  a  level  with  the  superior  mesenteric  artery,  and 
incline  obliquely  outwards  upon  the  crura  of  tlie  diaphragm  to  reach 
the  suprarenal  capsules,  to  which  bodies  they  are  distributed,  anasto- 
mosing at  the  same  time  with  the  upper  and  lower  capsular  branches 
derived  respectively  from  the  phrenic  and  the  renal  arteries.  In  the 
f(£tus  these  arteries  are  of  larger  size. 

Varieties. — This  middle  suprarenal  artery  is  often  very  small,  its  place  being 
supplied  by  the  superior  and  inferior  suprarenals.  The  middle  suprarenal  some- 
times gives  off  the  spermatic  artery.  This  occurs  usually  on  the  left,  but  it 
also  occurs,  though  rarely,  on  the  right  side  (Henle). 

The  renal  or  eriiulgent  arteries,  of  large  diameter  in  proportion  to 
the  size  of  the  organs  which  they  supply,  arise  from  the  sides  of  the 
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aorta,  about  half  an  inch  belovv  the  superior  mesenteric  artery,  that  of  the 
right  side  being  rather  lower  down  than  that  of  the  left.  Each  is 
directed  outwards,  so  as  to  form  nearly  a  right  angle  with  the  aorta.  In 
consequence  of  the  position  of  the  aorta  upon  the  spine,  the  right  renal 
artery  has  to  run  a  somewhat  longer  course  than  the  left,  in  order  to 
reach  the  kidney.  The  artery  of  the  right  side  crosses  behind  the  vena 
cava,  and  both  right  and  left  arteries  are  overlapped  by  the  accom- 
panying renal  veins.  Previously  to  reaching  the  concave  border  of  the 
kidney,  each  artery  divides  into  four  or  five  branches,  the  greater 
number  of  which  usually  lie  intermediate  between  the  vein  in  front 
and  the  pelvis  of  the  kidney  behind.  These  branches,  after  having 
passed  deeply  into  the  fissure  of  the  kidney,  subdivide  and  are  distri- 
huted  in  the  gland,  in  the  manner  described  in  the  account  of  the 
structure  of  that  organ. 

Eranclies. — The  renal  artery,  before  passing'  into  the  glandular  substance,, 
furnishes  a  small  branch  to  the  suprarenal  capsule,  a  second  to  the  ureter,  and 
several  others  v.^hich  ramify  in  the  connective  tissue  and  fat  behind  the 
kidney. 

Varieties.  —The  re?ial  artery  may  be  replaced  by  two,  three,  four,  or  even  five 
branches  ;  and  the  greatest  difference  as  to  the  origin  of  these  vessels  is  found 
to  exist  even  on  opposite  sides  of  the  same  body.  As  they  usually  arise  in  suc- 
cession from  the  aorta  itself,  it  would  seem  as  if  the  deviation  were  merely  an 
increased  degree  of  that  in  Vv^hich  the  renal  artery  divides  into  branches  sooner  than 
usual  after  its  origin.  In  some  cases  a  renal  artery  has  been  seen  to  proceed 
from  the  common  iliac  ;  and  in  one  case,  described  by  Eustachius,  from  the 
internal  iliac.  Portal  found  in  one  instance  the  right  and  left  renal  arteries 
arising  by  a  common  trunk  from  the  fore  part  of  the  aorta.  In  another  case,  one 
of  several  arteries  arose  from  the  front  of  the  aorta  at  its  bifurcation  ;  or  from 
the  left  common  iliac  at  its  origin. 

The  branches  of  the  renal  artery,  instead  of  entering  at  the  hilus,  sometimes 
reach  and  penetrate  the  gland  near  its  upper  end,  or  on  its  anterior  surface. 
The  right  renal  artery  has  been  seen  to  cross  the  vena  cava  in  front  instead  of 
behind.  Supernumerary  branches  are  also  frequently  found.  The  most  common 
are,  the  diaphragmatic  from  the  inferior  suprarenal  ;  a  hepatic  branch  from  the 
right  renal ;  branches  to  the  small  and  large  intestines  ;  the  middle  suprarenal  ; 
the  spermatic,  and  various  lumbar  arteries.  Lastly,  cases  occur,  though  very 
rarely,  in  which  one  of  the  renal  arteries  is  wanting. 

Spermatic  and  ovarian  arteries. — The  spermatic  arteries,  two 
small  and  very  long  vessels,  arise  close  together  from  the  fore  part  of 
the  aorta  a  little  below  the  renal  arteries.  Each  artery  is  directed  down- 
wards and  outwards,  resting  on  the  psoas  muscle  ;  it  crosses  obliquely 
the  ureter  and,  afterwards,  the  external  iliac  artery,  and  turns  forward 
to  the  internal  abdominal  ring.  There  it  comes  into  contact  with  the 
vas  deferens,  and,  separating  from  the  peritoneum,  passes  with  the 
other  constituents  of  the  spermatic  cord  along  the  inguinal  canal,  and 
descends  to  the  scrotum,  where  it  becomes  tortuous,  and  reaching  the 
back  part  of  the  testis  anastomoses  with  the  artery  of  the  vas  deferens, 
and  finally  divides  into  branches  which  pierce  the  fibrous  capsule  of 
the  testis. 

In  the  female,  the  ovarian  arteries,  corresponding  to  the  spermatic 
arteries  in  the  male,  are  shorter  than  these  vessels,  and  do  not  pass  out 
of  the  abdominal  cavity.  The  origin,  direction,  and  connections  of  the 
ovarian  artery  in  the  first  part  of  its  course  are  the  same  as  in  the  male ; 
but  at  the  margin  of  the  pelvis  it  inclines  inwards,  and  running  tortu- 
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Fig.  280. 


Fig.  280. — YiE"w  OTP  THE  Abdominal  Aorta  axd  its  Principal  Euanches 
(from  Tiedemann).  ^ 

For  the  detailed  description  of  this  figure,  see  p.  422  ;  6,  renal  arteries  ;  6',  6', 
suprarenal  arteries  arising  from  the  aorta  ;  other  suprarenal  arteries  are  seen  pro- 
ceeding from  the  inferior  phrenic  ;  7,  placed  on  the  abdominal  aorta  below  the  origin  of 
the  spermatic  arteries  ;  7,  7',  lower  down  the  same  arteries  descending  on  the  psoas 
muscles  and  crossing  the  ureters,  that  on  the  left  side  entering  the  internal  inguinal 
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aperture  along  with  the  vas  deferens  (i)  ;  8,  inferior  mesenteric  artery  ;  9,  lumbar  arte- 
ries ;  9',  the  lowest  lumbar  artery  rising  in  this  instance  from  the  middle  sacral  (!')  ; 
10,  10',  right  and  left  common  iliac  arteries;  11,  11,  placed  between  the  external  and 
internal  iliac  arteries  on  each  side  ;  12,  left  epigastric  artery  ;  13,  circumflex  iliac  artery. 


ously  between  the  layers  of  the  broad  ligament  of  the  uterus,  is  guided 
to  the  attached  margin  of  the  ovary,  which  it  supplies  with  branches. 
Some  small  offsets  can  be  also  traced  along  the  round  ligament  into 
the  inguinal  canal,  and  others  along  the  Fallopian  tube  :  one,  continuing 
inwards  towards  the  uterus,  joins  with  the  uterine  artery. 

In  early  foetal  4ife  the  spermatic  and  ovarian  arteries  are  short,  as  the  testes 
and  the  ovaries  are  at  first  placed  close  to  the  kidneys,  but  the  arteries  become 
lengthened  as  these  organs  descend  to  their  ultimate  positions. 

Varieties. — The  sj^ermatic  arteries  occasionally  arise  by  a  common  trunk.  Two 
spermatic  arteries  are  not  unfrequently  met  with  on  one  side  ;  both  of  these 
usually  arise  from  the  aorta,  though  sometimes  one  is  a  branch  from  the  renal 
artery.  A  case  has  occurred  of  three  arteries  on  one  side, — two  from  the  aorta 
and  the  third  from  the  renal. 


B. -PARIETAL   BRANCHES   OP    THE    ABDOMINAL  AORTA. 

Inferior  phrenic  arteries. — The  phrenic  arteries  are  two  small 
vessels,  which  spring  from  the  aorta,  either  close  together  or  by  a  short 
common  trunk,  on  a  level  with  the  under  surface  of  the  diaphragm. 
When  they  arise  separately  from  each  other,  one  is  frequently  derived 
from  the  cosliac  arLery  close  to  its  origin,  and  the  other  from  the 
aorta  immediately  above.  They  soon  diverge  from  each  other,  and, 
passiug  across  the  crura  of  the  diaphragm,  incline  upwards  and  outwards 
upon  its  under  surface ;  the  artery  of  the  left  side  passing  behind  the 
oesophagus,  whilst  that  of  the  right  side  passes  behind  the  vena  cava. 
Before  reaching  the  central  tendon  of  the  diaphragm,  each  of  the 
arteries  divides  into  two  branches,  of  which  one  runs  forwards  towards 
the  anterior  margin  of  the  thorax,  and  anastomoses  with  the  musculo- 
phrenic branch  of  the  internal  mammary  artery,  while  the  other  pursues 
a  transverse  direction  towards  the  side  of  the  thorax,  and  communicates 
with  the  terminations  of  the  intercostal  arteries. 

Branch.es. — Each  phrenic  artery  gives  small  branches  (superior  capsular)  to  the 
suprarenal  capsule  of  its  ov.m  side  ;  the  left  artery  sends  some  branches  to  the 
ossophagus,  whilst  the  artery  of  the  right  side  gives  off  small  vessels  which  reach 
the  termJnation  of  the  vena  cava.  Small  offsets  descend  to  the  liver  betvv'een  the 
layers  of  the  peritoneum. 

Varieties. — The  jyJirenic  arteries  are  found  to  vary  greatly  in  their  mode  of 
origin,  but  these  deviations  seem  to  have  little  influence  on  their  course  and  dis- 
tribution. In  the  first  place  they  may  arise  either  separately,  or  by  a  common 
trunk :  and  it  would  appear  that  the  latter  mode  of  origin  is  nearly  as  frequent 
as  the  former.  "Wlien  the  two  arteries  are  joined  at  their  origin,  the  common 
trunk  arises  most  frequently  from  the  aorta ;  though,  sometimes,  it  springs  from 
the  cosliac  axis.  When  arising  separately,  the  phrenic  arteries  are  given  off 
sometimes  from  the  aorta,  m.ore  frequently  from  the  coeliac  axis,  and  occasionally 
from  the  renal ;  but  it  most  commonly  happens  that  the  artery  of  the  right  side 
is  derived  from  one,  and  that  of  the  left  side  from  another  of  these  sources. 
An  additional  phrenic  artery  (derived  from  the  left  hepatic)  has  been  met 
Avith. 

In  only  one  out  of  tliirty-six  cases  observed  by  E.  Quain  did  the  phrenic  arteries 
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arise  in  the  mode  ordinarily  described ;  viz.,  as  two  separate  vessels  from  the 
abdominal  aorta.    (Op.  cit.  p.  417.) 

lEHBibar  arteries. — The  lumbar  arteries  resemble  the  intercostal 
arteries,  not  only  in  their  mode  of  origin,  but  also  in  a  great  measure 
in  the  manner  of  their  distribution.  They  arise  from  the  back  part 
of  the  aorta,  and  are  usually  four  in  number  on  each  side.  They 
pass  outwards,  each  resting  on  the  body  of  the  corresponding  lumbar 
vertebra,  from  the  first  to  the  fourtli,  and  soon  dip  deeply  under  the 
psoas  muscle.  The  two  upper  arteries  are  likewise  under  the  pillars  of 
the  diaphragm  ;  and  those  on  the  right  side  are  covered  by  the  vena 
cava.  At  the  interval  between  the  transverse  processes,  each  lumbar 
artery  divides  into  an  aMominal  and  a  dorsal  branch. 

Brandies.— (rt)  The  aMo7ni7ia I  branch  of  each  Mmbar  arteiy  runs  outwards 
behind  the  quadratus  lumborum, — the  lowest  of  these  branches  not  unfrequently 
in  front  of  that  muscle.  Continuing  outwards  between  the  abdominal  muscles, 
the  arterj^  ramifies  in  their  substance,  and  maintains  communications  with 
branches  of  the  epigastric  and  internal  mammary  in  front,  with  the  terminal 
branches  of  the  intercostals  above,  and  with  those  of  the  ilio-lumbar  and  circum- 
jflex  iliac  arteries  below. 

(&)  The  dorsal  branch  of  each  lumbar  artery,  like  the  corresponding  branch  of 
the  intercostal  arteries,  gives  off,  immediately  after  its  origin,  an  offset,  named 
spinal,  which  enters  the  spinal  canal.  The  dorsal  branch  then  proceeding  back- 
wards with  the  posterior  primary  branch  of  the  corresponding  lumbar  nerve 
betv-^een  the  transverse  processes  of  the  vertebras,  divides  into  smaller  vessels, 
W'hich  are  distributed  to  the  muscles  and  integuments  of  the  back. 

(<:■)  The  sjrinal  hranch  enters  the  spinal  canal  through  the  intervertebral  fora- 
men, and,  having  given  an  offset  which  runs  along  the  nerves  to  the  dura  mater 
and  Cauda  equina,  it  commimicates  with  the  other  spinal  arteries,  and  divides 
into  two  branches,  which  are  distributed  to  the  bones  in  the  following  manner :— - 
one  cui'ves  upwards  on  the  back  part  of  the  body  of  the  vertebra  above,  near  to 
the  root  of  the  pedicle,  whilst  the  other  descends  in  a  similar  manner  on  tho 
vertebra  below ;  and  each  communicates  with  a  corresponding  branch  from  the 
neighbouring  spinal  artery.  As  this  arrangement  prevails  on  both  sides  and 
throughout  the  whole  length  of  the  spine,  there  is  formed  a  double  series  of 
arterial  arches  behind  the  bodies  of  the  vertebrae,  the  convexities  of  which  are 
turned  towards  each  other.  From  the  arches  on  opposite  sides  offsets  are  dnected 
inwards  at  intervals  to  reinforce  a  median  longitudinal  vessel,  which  extends 
along  the  spine  like  the  single  arteiy  on  the  front  of  the  spinal  cord.  The  arches 
are  moreover  joined  together  across  the  bodies  of  the  vertebrae  by  transverse 
branches. 

From  this  interlacement  of  vessels,  numerous  ramifications  are  distributed  to 
the  periosteum  and  the  bones. 

Varieties.— The  lumbar  arteries  of  opposite  sides,  instead  of  taking  their  origin 
separately  from  the  aorta,  occasionally  commence  by  a  common  trunk,  whose 
branches  pass  out  laterally,  and  continue  their  course  in  the  ordinary  way.  Two 
arteries  of  the  same  side  are  sometimes  conjoined  at  their  origin.  On  the  last 
lumbar  vertebra,  the  place  of  a  lumbar  artery  is  often  taken  by  a  branch  from 
the  middle  sacral  artery,  and  the  ilio-lumbar  compensates  for  the  absence  of  the 
lumbar  vessel  amongst  the  muscles. 

MIJsUTE  ANASTOMOSES  OF  THE  VISCEEAL  ^ND  PARIETAL  BRANCHES  GIT 
THE  ABDOMINAL  AOETA. 

The  existence  of  minute  anastomoses  between  some  of  the  visceral  branches  of 
the  abdominal  aorta  and  those  supplying  the  wall  of  the  cavity  has  been  recog- 
nised by  several  anatomists,  and  various  examples  have  been  noticed  in  the  pre- 
Tious  description.    These  communications  have  been  more  distinctly  proved  and 
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their  nature  elucidated  by  W.  Turner  in  a  series  of  experimental  injections,  made 
with  a  view  to  their  detection.  Brit,  and  For.  Med.  Chirug-.  Be  view,"  July, 
1863.) 

These  anastomoses  constitute  a  well-marked  vascular  plexus,  situated  in  the 
'subperitoneal  tissue,  which  Turner  calls  the  subperitoneal  arterial  plexus.  It 
occupies  the  lumbar  region  from  the  diaphragm  downwards  into  the  iliac  regions 
and  pelvis,  and  establishes  communication  between  the  parietal  vessels  and  those 
of  the  viscera,  chiefly,  though  not  exclusively,  through  branches  of  the  arteries 
of  those  viscera  which  are  situated  behind  the  peritoneum.  It  belongs  to  the 
renal  and  suprarenal  arteries,  those  of  the  pancreas  and  duodenum,  the  co2cum, 
and  the  ascending  and  descending  parts  of  the  colon.  It  extends  also  to  the 
vessels  of  the  rectum,  and  to  the  spermatic  arteries  in  their  descent  through  the 
abdomen,  and  into  the  ingumal  canal  and  scrotum. 

In  these  situations  it  was  found  that  the  injected  material  (coloured  gelatine) 
when  thrown  into  the  vessels  of  the  viscus,  so  as  to  fill  them  completely, 
extended  through  the  subperitoneal  plexus  in  various  ways,  so  as  to  reach  one 
or  other  set  of  parietal  vessels,  such  as  the  lumbar,  ilio-lumbar,  circumflex  iliac, 
lower  intercostal,  and  epigastric  ai-teries  ;  and  in  the  pelvis,  the  middle  and 
lateral  sacral  arteries  ;  and  in  the  scrotum,  the  superficial  pudic  and  perineal 
arteries. 

The  more  direct  inosculations  of  the  hasmorrhoidal  arteries  on  the  rectum  with 
the  inferior  hasmorrhoidal  branches  of  the  pubic  artery  are  well  known,  and  the 
importance  of  these  and  other  similar  anastomoses,  as  well  as  the  more  extensive 
and  minute  anastomosing  plexus  investigated  by  Turner,  is  obvious,  with  reference 
not  merely  to  the  nutrition  of  the  subperitoneal  tissue,  but  also  to  the  debated 
question  of  the  influence  exerted  by  local  superficial  blood-letting  on  the  state  of 
the  vessels  of  the  deeper  viscera. 

Middle  sacral  artery. — The  middle  sacral  artery,  the  last  of  the 
branches  of  the  abdominal  aorta,  is  a  small  vessel  about  the  size  of  a 
crowquill,  "which  arises  from  the  extremity  of  the  aorta  just  at  the 
bifurcation.  From  this  point  the  artery  proceeds  downwards  upon  the 
last  lumbar  vertebra  and  over  the  middle  of  the  sacrum,  as  far  as  the 
coccyx,  where  it  forms  small  arches  of  anastomosis  with  the  lateral 
sacral  arteries. 

Branches. — From  its  anterior  surface  some  small  branches  come  forward 
within  the  fold  of  the  meso-rectum,  and  ramify  upon  the  posterior  surface  of 
the  intestine  ;  and  on  each  side  others  spread  out  upon  the  sacrum,  and  anasto- 
mose with  the  lateral  sacral  arteries,  occasionally  sending  small  offsets  into  the 
anterior  sacral  foramina. 

Varieties. — The  middle  sacral  artery  sometimes  deviates  a  little  to  the  side. 
It  may  proceed,  not  from  the  bifurcation  of  the  aorta,  but  from  one  of  the  common 
iliac  arteries,  usually  from  that  of  the  left  side.  This  artery  represents  the 
caudal  prolongation  of  the  aorta  of  animals. 

COMMOII  ILIAC  AETEEISS. 

The  common  iliac  arteries,  commencing  at  the  bifurcation  of  the 
aorta,  pass  downwards  and  outwards,  diverging  from  each  other,  and 
divide  opposite  the  lumbo-sacral  articulation  into  the  internal  and 
external  iliac  arteries. 

The  common  iliac  arteries  measure  usually  about  tvro  inches  in 
length.  Both  are  covered  by  the  peritoneum  and  the  intestines,  and 
are  crossed  by  the  ureters  near  their  point  of  division,  as  well  as  by  the 
branches  of  the  sympathetic  nerve  which  are  directed  towards  the  hypo- 
gastric plexus.  They  rest  on  the  bodies  of  the  vertebra,  and  come  into 
contact  with  the  psoas  muscle. 
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The  common  iliac  artery  of  the  right  side  is  separated  from  the  front 
of  the  last  lumbar  vertebra,  the  two  common  iliac  veins  being  inter- 
posed. The  artery  of  the  left  side  is  crossed  by  the  branches  of  the 
inferior  mesenteric  vessels. 

Relation  to  Veins, — The  left  iliac  vein,  supported  on  the  last  lumbar 
vertebra,  lies  to  the  inner  side  of,  and  below  the  left  artery.  On  the 
right  side  there  are  three  veins  in  proximity  to  the  artery ;  the  right 
iliac  vein  lying  behind  the  lower  part  of  the  vessel,  the  left  iliac  vein 


Fig.    281.— YiEw  OF 

THE  RIGHT  SIDE  OF 

A  Male  Pelvis 
SnowiNa  the  ex- 
ternal AND  IN- 
TERNAL Iliac  Ar- 
teries AND  THEIR 
BRANCHES.  (A.T.)  ^ 

The  viscera  of  the 
pelvis  have  been  re- 
moved as  well  as  the 
internal  iliac  veins:  the 
larger  nerves  have  been 
retained,  a,  body  of 
the  fifth  lumbar  ver- 
tebra ;  h,  anterior  and 
superior  spine  of  tlie 
right  ilium ;  c,  left 
auricular  surface  of 
the  sacrum  ;  c',  third 
piece  of  the  sacrum ; 
d,  first  piece  of  the 
coccyx  ;  e,  short  sacro- 
sciatic  ligament ;  /, 
tuberosity  of  the  is- 
chium covered  inter- 
nally by  the  great 
sacro-sciatic  ligament ; 
g,  obturator  foramen  ; 

1,  iliacus  muscle ;  1, 
abdominal  aorta ;  1', 
middle  sacral  artery  ; 

2,  2,  common  iliac  ar- 
teries ;  2',  right  exter- 
nal iliac  ;  3,  vena  cava 
inferior  ;  4,  4,  com- 
mon iliac  veins  ;  the 

number  on  the  right  points  by  a  line  to  the  right  internal  iliac  artery  ;  4',  right  external 
iliac  vein  ;  5,  placed  on  the  lumbo-sacral  nervous  trunk,  points  to  the  posterior  division 
of  the  internal  iliac  artery  giving  off  the  gluteal  ;  5',  ilio-lumbar  artery  ;  5",  lateral  sacral 
artery  with  branches  passing  into  the  anterior  sacral  foramina  ;  6,  placed  on  the  anterior 
division  of  the  first  sacral  nerve,  points  to  the  sciatic  artery  coming  from  the  anterior 
division  of  the  intex'nal  iliac  ;  7,  pudic  artery  ;  7',  the  same  artery  passing  behind  the 
spine  of  the  ischium,  and  proceeding  within  the  ischium  and  obturator  internus  muscle, 
accompanied  by  the  pudic  nerve  towards  the  perinoeum  ;  towards  /,  inferior  hemorrhoidal 
branches  are  giren  ofi" ;  7",  superficial  perineal  artery  and  nerve  ;  8,  hypogastric  artery, 
with  the  obliterated  remains  of  the  umbilical  artery  cut  short,  and  8',  superior  vesical 
branches  rising  from  it  ;  9,  obturator  artery  with  the  corresponding  nerve  and  vein  ;  9', 
the  pubic  twigs  which  anastomose  with  descending  twigs  of  the  epigastric  artery  ;  10, 
inferior  vesical  ;  11,  middle  hsemorrhoidal  vessels  rising  in  this  instance  from  the  pudic  ; 

12,  epigastric  artery  winding  to  the  inside  of  +,  +,  the  vas  deferens  and  spermatic  cord  ; 

13,  circumflex  iliac  artery;  14,  spermatic  artery  and  vein  divided  superiorly  ;  15,  twigs 
of  the  ilio-lumbar  artery  proceeding  to  anastomose  with  the  circumflex  iliac. 
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crossing  behind  it,  and  the  vena  cava,  resulting  from  tlie  union  of  the 
two  others,  being  on  the  right  side  of  the  artery  at  its  upper  end. 

Varieties. — Tlie  jjlace  oj  division  of  these  arteries  is  subject  to  great  variety.. 
In  two  thirds  of  a  large  number  of  cases,  it  ranged  betvv^een  tlie  middle  of 
the  last  lumbar  vei-tebra  and  the  upper  margin  of  the  sacrum  ;  in  one  case 
out  of  eight  it  was  above,  and  in  one  case  out  of  six  it  was  below  that  space. 
Most  frequently  the  left  artery  was  found  to  divide  lower  down  than  the  right. 
(R.  Quain.) 

The  length  varies  in  most  instances  between  an  inch  and  a  half  and  three 
inches,  but  it  has  been  seen  in  some  rare  cases  less  than  half  an  inch,  and  as 
long  as  four  inches  and  a  half.  In  one  instance  recorded  by  Cruveilhier, 
("  Anat.  descript."  v.  iii.,  p.  186,)  the  right  common  iliac  artery  was  wanting, 
and  the  internal  and  external  vessels  of  that  side  arose  as  distinct  branches  from 
the  aorta. 

Branelies. — The  common  iliac  artery  often  gives  off  a  small  unnamed  branch 
to  the  lymphatic  glands,  the  ureter  or  the  psoas  muscle,  and  sometimes  even  a 
larger  branch — a  renal  artery,  a  lumbar,  or  tlie  ilio -lumbar. 

SUBGICAL  AITATOMY  07  THE  COMMON  ILIAC  ABTERY. 

The  common  iliac  artery  may  be  reached  in  an  operation  by  dividing  the 
abdominal  muscles  in  the  iliac  region.  The  incision  may  be  made,  beginning 
above  the  middle  of  Poupart's  ligament,  and  running  parallel  with  that  structure 
towards  the  anterior  superior  spine  of  the  ilium,  thence  curving  for  two  inches 
towards  the  umbilicus.  In  cutting  through  the  muscles,  care  is  to  be  taken  of 
the  deep  epigastric  and  circumflex  iliac  arteries,  and  especially  of  the  peritoneum,, 
which,  with  the  subperitoneal  fascia  and  the  adherent  ureter,  are  to  be  carefully 
stripped  from  the  iliac  and  x^soas  muscles  till  the  artery  is  reached.  The 
delicate  sheath  is  then  scraped  through  and  the  ligature  applied. 

INTEE^AL  ILIAC  AUTEEY. 

The  internal  iliac  artery  (art.  hypogastrica,)  extends  from  tlic  bifur- 
cation of  the  common  iliac  artery  towards  the  sacro-sciatic  foramen, 
near  which  it  divides  into  branches.  It  is  usually  about  an  inch  and  a 
half  in  length,  and  is  smaller  than  the  external  iliac  in  the  adult,  but 
the  reverse  in  the  foetus.  At  its  origin,  the  artery  lies  near  the  inner 
border  of  the  psoas  muscle  :  lower  down,  it  rests  against  part  of  the 
pyriform  muscle.  Behind  it  are  situated  the  internal  ihac  vein,  and 
the  communicating  branch  which  passes  from  the  lumbar  to  the  sacral 
plexus  of  nerves  :  in  front  it  is  crossed  by  the  ureter,  which  separates 
it  from  the  peritoneum. 

Beanches.— The  branches  of  the  internal  iliac  artery,  though  con- 
stant and  regular  in  their  general  distribution,  vary  much  in  their 
origin.  They  arise,  in  most  instances,  from  two  principal  divisions  of 
the  parent  trunk,  of  which  one  is  anterior  to  the  other.  From  the 
anterior  division  arise  the  superior  vesical  (connected  with  the  pervious 
portion  of  the  foetal  hypogastric  artery),  the  inferior  vesical,  middle 
haemorrhoidal,  obturator,  internal  pudic,  and  sciatic  arteries,  and  also, 
in  the  female,  the  uterine  and  the  vaginal  arteries.  The  posterior 
division  gives  ofp  the  gluteal,  the  ilio-lumbar,  and  the  lateral  sacral 
arteries. 

Varieties. — Length. — The  internal  iliac  artery  has  been  found  as  short  as 
half  an  inch,  and  sometimes  as  long  as  three  inches,  but  it  is  not  often  less  than 
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an  inch  in  length.  An  instance  has  been  observed  in  which  this  vessel  was 
absent,  and  its  branches  were  derived  from  a  bend  of  the  external  iliac  artery- 
down  into  the  pelvis  (Preparation  in  Univ,  Coll,  Mus.,  London).  The  lengths  of 
the  common  iliac  and  internal  iliac  arteries  bear  an  inverse  proportion  to  each 
other — the  internal  iliac  being*  long  when  the  common  iliac  is  short,  and  rice 
versa.  Moreover,  when  the  common  iliac  is  short,  the  internal  iliac  (arising* 
higher  than  usual)  is  placed  for  some  distance  above  the  brim  of  the  pelvis,  and 
descends  by  the  side  of  the  external  iliac  to  reach  that  cavity. 

ThQ  2)lace  of  division  of  the  internal  iliac  into  its  branches  varies  between  the 
Tipper  margin  of  the  sacrum  and  the  upper  border  of  the  sacro-sciatic  foramen. 

Branclies. — Sometimes  all  the  branches  of  the  internal  iliac  ai-tery  arise  vrith out 
the  previous  separation  of  that  vessel  into  tv*^o  portions. 

In  more  than  a  fourth  of  R.  Quain's  cases  a  branch,  corresponding  usually  to 
the  ilio-lumbar  artery,  arose  before  the  subdivision  of  the  main  trunk. 

Hypogastric  Artery.  — J/i  the  foetus,  the  internal  iliac  artery,  retaining  almost 
the  full  size  of  the  common  iliac,  curves  forwards  from  that  artery  to  tlie  side  of 
the  urinary  bladder,  and  ascends  on  the  anterior  wall  of  the  abdomen  to  the 
umbilicus.  There  the  vessels  of  opposite  sides  come  into  contact  with  one 
another,  and  with  the  umbilical  vein,  and  coiling  spirally  round  that  vein  in  the 
umbilical  cord,  they  proceed  to  the  placenta.  To  that  part  of  the  artery  which 
is  placed  within  the  abdomen,  the  term  Jiyjwgastric  i&  the  remaining 

portion,  passing  onwards  through  the  umbilicus  to  the  placenta,  being  the  proper 
■umhilical  artery.  After  the  cessation  of  the  placental  circulation  at  birth,  the 
two  hypogastric  arteries  become  impervious  from  the  side  of  the  bladder  upwards 
to  the  umbilicus,  and  are  converted  into  fibrous  cords.  These  two  cords,  being 
shoi-ter  than  the  part  of  the  peritoneum  on  which  they  rest,  cause  a  fold  of  the 
serous  membrane  to  project  inwards  ;  and  thus  are  formed  two  fossjB  (external  and 
internal  fossfeof  the  peritoneum)  on  each  side  of  the  abdomen,  in  one  or  other  of 
which  the  projection  of  a  direct  inguinal  hernia  takes  place.  The  part  of  the  artery 
intervening  between  its  origin  and  the  side  of  the  bladder  remains  pervious, 
although  proportionally  much  reduced  in  size,  and  forms  the  trunk  of  the 
superior  vesical  artery. 

BRANCHES  OF  INTSRNAL  ILIAC  ABTERY. 

The  superior  vesical  artery  is,  at  its  commencement,  that  part  of 
the  hypogastric  artery  in  the  foetus  which  remains  pervious  after  the 
changes  that  take  place  subsequently  to  birtli.  It  extends  from  the 
anterior  division  of  the  internal  iliac  to  the  side  of  the  bladder. 

Branches. — (a')  It  distributes  numerous  branches  to  the  upper  part  and  sides 
of  the  bladder. 

(Jj)  The  artery  of  the  vas  deferens,  arising  from  one  of  the  lowest  of  these,  is  a 
slender  artery  which  reaches  the  vas  deferens,  and  accompanies  that  duct  in  its 
course  through  the  spermatic  cord  to  the  back  of  the  testicle,  where  it  anasto- 
moses with  the  spermatic  artery. 

(c)  Other  small  branches  ramify  on  the  lower  end  of  the  ureter. 

The  inferior  vesical  artery  (vesico-prostatic),  derived  usually  from 
the  anterior  division  of  the  internal  iliac,  is  directed  downwards  to  the 
lower  part  of  the  bladder,  where  it  euds  in  branches  which  are  distri- 
buted to  the  base  of  the  bladder,  to  the  side  of  the  prostate,  and  to  the 
vesiculjB  seminales.  One  oifset,  to  be  presently  described,  descends 
upon  the  rectum. 

The  branches  upon  the  prostate  communicate  more  or  less  freely  upon  that 
body  with  the  corresponding  vessels  of  the  opposite  side,  and,  according  to  HaUer, 
with  the  perineal  arteries. 

Small  twigs  of  this  vessel  also  run  towards  the  subpubic  arch,  and  in  instances 
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of  deficient  pudic  arteries  replace  one  or  more  of  their  branches,  as  will  be  more 
fully  noticed  under  those  arteries. 

Besides  the  superior  and  inferior  vesical  arteries,  other  smaller  branches  will 
be  found  to  reach  the  bladder,  and  usually  one  slender  vessel  which  is  distributed 
particularly  to  the  under  surface  of  the  vesiculo3  seminales. 


Fig.  282. 


Fig.  282.— View  of  the  Viscera  of  the  Male  Pelvis  from  the  left  side,  sHowiNa 
THE  Visceral  and  Pudic  Arteries  (from  E.  Quain).  ^ 

a,  the  OS  pubis  divided  a  little  to  the  left  of  the  symphysis  ;  5,  placed  close  to  the 
upper  part  of  the  urinary  bladder,  upon  which  lies  the  vas  deferens  ;  c,  placed  on  the 
upper  part  of  the  rectum,  near  the  left  ureter  ;  c',  at  the  junction  of  the  middle  and  lower 
parts  of  the  rectum  points  to  the  vesicula  seminalis  ;  c",  the  anus  ;  d,  the  urethral  bulb  ; 
e,  the  crus  penis  divided  ;  /,  the  short  sacro-sciatic  ligament  attached  to  the  spine  of  the 
ischium ;  1,  common  iHac  artery  ;  2,  internal  iliac  artery  ;  3,  ghiteal  artery  cut  short  ; 
4,  common  trunk  of  the  sciatic  and  pudic  arteries ;  4',  sciatic  artery  cut  as  it  is  passing 
out  of  the  great  sacro-sciatic  foramen  ;  5,  placed  on  the  divided  surface  of  the  ischium 
near  the  spine,  points  to  the  pudic  artery  as  it  is  about  to  re-enter  the  pelvis  by  the 
lesser  sacro-sciatic  foramen  ;  5',  the  superficial  perineal  branches  of  the  pudic  ;  5",  the 
pudic  artery,  proceeding  to  give  the  artery  of  the  bulb,  and  passing  on  to  give  6,  the 
artery  of  the  crus  penis  and  the  dorsal  artery  of  the  penis  ;  7,  placed  on  the  middle  part 
of  the  rectum,  points  to  the  descending  branches  of  the  superior  hemorrhoidal  artery  ;  8, 
the  superior  and  middle  vesical  arteries  ;  9,  the  inferior  vesical  artery,  of  considerable 
size  in  this  instance,  giving  branches  to  the  bladder,  the  vesicula  seminalis,  the  rectum 
(middle  htemorrhoidal),  and  9',  to  the  prostate  gland. 

Middle  hsemorrlioidcil  artery, — This  branch  is  usually  supplied  to 
the  rectum  by  the  inferior  vesical  artery,  but  sometimes  proceeds  from 
other  sources.  It  anastomoses  with  the  branches  of  the  other  hasmor- 
rhoidal  arteries. 

The  uterine  artery  is  directed  downwards  from  the  anterior  divi- 
sion of  the  internal  iliac  '  artery  towards  the  neck  of  the  uterus. 
Insinuating  itself  between  the  layers  of  the  broad  ligament,  it  passes 
upwards  on  the  side  of  the  uterus,  pursuing  an  exceedingly  tortuous 
course,  and  sends  off  numerous  branches,  which  enter  the  substance  of 
that  organ. 
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This  ai-tery  supplies  small  brandies  to  the  bladder  and  the  ureter  ;  and,  near 
its  termination,  communicates  with  an  offset  directed  inwards  from  the  ovarian 
artery. 

Vaginal  artery. — The  vagina  derives  its  arteries  principally  from  a 
branch  which  corresponds  with  the  inferior  vesical  in  the  male.  The 
vaginal  artery  descends  and  ramifies  upon  the  vagina,  at  the  same  time 
sending  some  offsets  to  the  lower  part  of  the  bladder  over  the  neck,  and 
others  to  the  contiguous  part  of  the  rectum. 


Fig.  C83. 


Fig.  283. — View  of  the  distribution  op  the  Artepjes  to  the  Viscera  of  the 
Female  Pelvis,  as  seen  on  the  removal  op  the  left  Os  Iknominatum,  &c. 
(from  R,  Qimin).  ~ 

a,  the  left  auricular  surface  of  the  sacrum  ;  h,  the  spine  of  the  ischium  with  the  short 
sacro-sciatic  ligament  ;  c,  the  os  pubis  divided  a  little  to  the  left  of  the  symphysis  ;  d, 
placed  upon  the  sigmoid  part  of  the  colon,  and  d'  on  the  lower  part  of  the  urinary  bladder, 
point  to  the  ureter  ;  e,  on  the  upper  part  of  the  body  of  the  uterus,  points  by  a  line  to  the 
left  ovary  ;/,  on  the  upper  part  of  the  bladder,  points  to  the  left  Fallopian  tube  ;/',  round 
ligament  of  the  uterus  ;  1,  left  extei'nal  iliac  artery  cut  short  ;  2,  left  internal  iliac 
artery  ;  3,  gluteal  artery  cut  short  ;  4,  4,  left  pudic  artery  from  which  a  part  has  been 
removed  ;  4',  the  same  artery  after  it  has  re-entered  the  pelvis  proceeding  towards  the 
muscles  of  the  perinseum,  clitoris,  &c.  ;  5,  placed  on  the  sacral  nerves,  points  to  the 
sciatic  artery  ;  6,  6',  inferior  vesical  and  vaginal  arteries  ;  6",  branches  from  these  to  the 
rectum  ;  7,  uterine  artery  much  coiled  ;  8,  the  superior  vesical,  and  8',  the  remains  of 
the  hypogastric  artery  ;  9,  9,  the  left  ovarian  artery,  descending  from  the  aox^ta,  and 
emerging  from  below  the  peritoneum  ;  10,  the  superior  hcemorrhoidal  artery  spreading, 
over  the  left  side  of  the  rectum. 

The  obturator  artery,  while  it  usually  arises  from  the  anterior  divi- 
sion of  the  internal  iliac  artery,  is  sometimes  derived  from  its  posterior 
division.  The  artery  is  directed  forwards  along  the  inside  of  the  pelvis 
to  reach  the  groove  at  the  upper  part  of  the  thyroid  foramen.  By  this 
aperture  it  passes  out  of  the  pelvis,  and  immediately  divides  into  its 
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terminal  branches.  In  its  course  through  the  pelvis,  the  artery  is 
placed  between  the  pelvic  fascia  and  the  peritoneum,  a  little  below  the 
obturator  nerve.  Beneath  the  pubis  it  lies  with  its  accompanying  vein 
and  nerve  in  an  oblique  canal,  formed  partly  by  a  groove  in  the  bone, 
and  partly  by  fibrous  tissue,  after  passing  through  which  it  divides 
immediately  into  an  external  and  an  internal  branch,  which  are  deeply 
placed  behind  the  external  obturator  miiscle. 

Branches. — (^)  Within  the  jfdi'is,  besides  others  of  smaller  size,  the  obturator 
artery  often  supplies  a  branch  to  the  iliac  fossa  and  muscle,  and  one  which  runs 
backwards  upon  the  urinary  bladder. 

(o»)  Anastomotic  vessels,  which  may  be  c^Uq^  puhic,  are  given  off  by  the  obtu- 
rator artery  as  it  is  about  to  escape  from  the  pelvis  :  these  vessels  ramify  on  the 
back  of  the  pubis,  and  communicate  behind  the  bone  and  the  attachments  of  the 
abdominal  muscles,  with  small  offsets  from  the  epigastric  artery.  These  anasto- 
mosing branches  lie  to  the  inner  side  of  the  crural  ring. 


Fi-.  284. 


Fig.  2S4,  A.  and  B.— Views 
OP  THB  Left  Wall  of  the 
Pelvis,  with  the  attached 
abdominal  muscles  from 
the  inside,  showing  dif- 
ferent positions  of  thb 
Aberrant  Obturator  Ar- 
teries (from  E.  Quain). 

In  A,  a  case  is  represented 
in  which  the  aberrant  artery 
passes  to  the  outside  of  a 
femora]  hernia  ;  in  B.  an  in- 
stance is  shown  in  which  it 
surrounds  the  neck  of  the  sac. 

a,  posterior  surface  of  tlie 
rectus  muscle  ;  h,  iliacus  in- 
ternus  muscle  ;  c,  symphysis 
pubis  ;  d,  obturator  mem- 
brane ;  e,  placed  on  the  fascia 
transversalis,  points  to  the  vas 
deferens  passing  through  the 
internal  inguinal  aperture  ;  /, 
the  testicle  ;  +,  the  neck  of  a 
femoral  hernial  sac  ;  1,  the 
external  iliac  artery  ;  2,  the  ex- 
ternal iliac  vein  ;  below  2,  the 
obturator  nerve  ;  3,  the  deep 
epigastric  artery  ;  4,  aben-ant 
obturator  artery,  arising  from 
the  epigastric. 


((?)  The  internal  terminal 
branch  cuiwes  inwards  be- 
neath the  obturator  exter- 
nus,  close  to  the  inner  margin 
of  the  thyroid  foramen,  and 
furnishes  branches  to  the 
obturator  muscles,  the  gracilis,  and  the  adductor  muscles. 

{d')  Tl^Q  external  terminal  branch  has  a  similar  arrangement  near  the  outer 
margin  of  the  thyi-oid  foramen  ;  it  descends  as  far  as  the  ischial  tuberosity,  and 
supplies  the  obturator  muscles,  and  the  upper  ends  of  the  long  muscles  which 
are  attached  to  that  tuberosity.  This  branch  usually  sends  off  a  small  artery 
which  enters  the  hip-joint  through  the  cotyloid  notch,  and  ramifies  in  the 
synovial  fatty  tissue,  and  along  the  round  ligament  as  far  as  the  head  of  the 
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Tlio  two  terminal  branches  of  the  obturator  artery  communicate  with  each 
other  near  the  lower  margin  of  the  obtui-ator  ligament,  and  anastomose  with 
branches  of  the  internal  circumflex  artery.  The  external  branch  also  communi- 
cates with  offsets  from  the  sciatic  artery  near  the  tuber  ischii. 

"Varieties. — The  obturator  artery  frequently  has  its  origin  transferred  to  the 
commencement  of  the  epigastric  artery,  and  sometimes  to  the  external  iliac  at 
its  termination. 

In  361  cases  observed  by  E.  Quain,  the  origin  of  the  obturator  artery  varied 
as  follows.  In  the  proportion  of  2  cases  out  of  3.  it  arose  from  the  internal  iliac : 
in  1  case  out  of  oh,  from  the  epigastric :  in  a  very  small  number  of  cases  (about 
1  in  72),  it  arose  by  two  roots  from  both  the  above-nam.ed  vessels  ;  and  in  about 
the  same  proportion,  from  the  external  iliac  artery. 

Sometimes  the  obturator  artery  arises  from  the  epigastric  on  both  sides  of  the 
same  body,  but  in  the  majority  of  instances,  this  mode  of  origin  of  the  vessel  is 
met  with  only  on  one  side. 

When  the  obturator  artery  arises  from  the  epigastric,  it  turns  backwards  into 
the  pelvis  to  reach  the  canal  at  the  upper  part  of  the  thyroid  foramen  ;  and  in 
this  course  it  is  necessarily  close  to  the  crural  ring,  the  opening  situated  at 
the  inner  side  of  the  external  iliac  vein,  through  which  hernial  protrusions 
descend  from  the  abdomen  into  the  thigh.  In  the  greater  number  of  instances 
the  artery  springs  from  near  the  root  of  the  epigastric,  and  is  directed  backwards 
close  to  the  iliac  vein,  and  therefore  lies  to  the  outer  side  of  the  femoral  ring  ; 
but  in  other  instances,  arising  from  the  epigastric  artery  higher  up,  it  occasionally 
crosses  over  the  ring,  and  curves  to  its  inner  side.  It  is  when  it  takes  this  last 
course  that  the  obturator  artery  is  liable  to  be  wounded  in  the  operation  for 
dividing  the  stricture  in  a  femoral  hernia. 

The  anastomosis  which  normally  exists  between  the  obturator  arterj'-  and  the 
epigastric  explains  the  nature  of  the  change  which  takes  jilace  when  the  origin 
of  the  obturator  artery  is  transferred  from  the  one  place  to  the  other.  In  such 
cases  one  of  the  anastomosing  vessels  may  be  supposed  to  have  become  enlarged, 
and  the  posterior  or  proper  root  of  the  obturator  artery  to  have  remained  unde- 
veloped or  to  have  been  obliterated  in  a  proportionate  degree. 

The  internal  pndic  artery  is  a  branch  of  considerable  size  (smaller 
in  the  female  than  in  the  male),  which  is  distributed  to  the  external 
generative  organs.  The  following  description  of  this  artery  has  refer- 
ence to  its  arrangement  in  the  male ;  its  distribution  in  the  female  will 
be  noticed  separately. 

The  pudic  artery  arises  from  the  anterior  division  of  the  internal 
iliac,  sometimes  by  a  trunk  common  to  it  and  the  sciatic  artery.  Pro- 
ceeding downwards,  it  emerges  from  the  pelvis  along  with  the  sciatic 
artery,  through  the  great  sacro-sciatic  foramen,  and  continuing  in  a 
uniformly  curved  course,  it  re-enters  the  pelvis  by  the  small  sacro- 
sciatic  foramen,  immediately  below  the  ischial  spine,  and  passes  forward 
on  the  inner  side  of  the  tuber  ischii,  in  the  substance  of  the  obturator 
fascia. 

Distant  at  first  from  the  lower  margin  of  the  ischial  tuberosity  an 
inch  or  an  inch  and  a  half,  it  approaches  the  surface  at  the  inner 
margin  of  the  pubic  arch,  and  lies  subjacent  to  the  triangular  ligament 
or  superficial  layer  of  the  subpubic  fascia.  Finally,  piercing  this  fascia, 
it  divides  below  the  subpubic  arch  into  the  dorsal  artery  of  the  penis 
and  the  artery  of  the  corpus  cavernosum. 

In  the  first  part  of  its  course,  whilst  within  the  pelvis,  the  pudic 
artery  lies  to  the  outer  side  of  the  rectum,  and  in  front  of  the  pyri- 
formis  muscle  and  the  sacral  nerves.  Thence  onwards  it  is  accompanied 
by  the  pudic  nerve  and  vein.  On  the  ischial  spine  it  is  covered  by  the 
gluteus  maximus  muscle  close  to  its  origin.    In  the  obturator  fascia  it 
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lies  externally  to  the  ischio-rectal  fossa  and  internally  to  tlie  obturator 
internns  muscle,  and  beneath  the  triangular  ligament  it  is  crossed  by 
the  deep  transverse  perineal  muscle. 

Branches.— («)  The  inferior  or  external  7i(rvwrrhoidol  arteries,  two  or  three 
in  number,  incline  inwards  from  the  puclic  artery  as  it  passes  outside  the  ischio- 
rectal fossa  above  the  tuber  iscliii.  These  small  vessels  run  across  the  ischio- 
rectal fossa,  through  the  fat  in  that  space,  and  are  distributed  to  the  sphincter 
and  levator  ani  muscles,  and  to  the  parts  sui-rounding  the  anus. 

(J>)  The  svjjei'Jicial  j^crineal  artery,  a  long,  slender,  but  regular  vessel,  supplies. 

Fig.  285. 


Pig.  285. — View  of  the  DisTniBUTioN  of  the  Aeteeies  to  the  Vcceea  of  the  ^Iale- 
Pelvis,  as  seen  git  the  removal  of  the  Left  Os  Ixkomikatum,  &c.  (from  R,  Quain).  ^ 

a,  left  external  oblique  muscle  of  the  abdomen  divided  ;  h,  internal  ooliqiie  ;  c,  trans- 
versalis  ;  d,  d,  the  parts  of  the  divided  rectus  muscle  ;  e,  psoas  magnus  muscle  divided  ; 
f,  placed  on  the  left  auricular  surface  of  the  sacrum,  points  by  a  line  to  the  sacral 
plexus  of  nerves  ;  g,  placed  on  the  os  pubis,  sawn  throngh  a  little  to  the  left  of  the 
symphysis,  points  to  the  divided  spermatic  cord  ;  h,  the  cut  root  of  the  crus  penis  ;  i,  the 
bulb  of  the  urethra  ;  I',  external  sphincter  ani  muscle  ;  I,  spine  of  tiie  ischium,  to 
which  is  attached  the  short  sacro-sciatic  ligament  ;  m,  the  parietal  peritoneum  ;  7i,  the 
upper  part  of  the  urinary  bladder  ;  7i,  n,  the  left  vas  deferens  descending  towards  the 
vesicula  seminalis  ;  ii" ,  the  ureter  ;  o,  the  intestines;  1,  the  common  iliac  at  the  place 
of  its  division  into  external  and  internal  iliac  arteries  ;  2,  left  external  ihac  artery  ;  3, 
internal  iliac  ;  4,  obliterated  h}Tpogastric  artery,  over  which  the  vas  deferens  is  seen 
passing,  with  the  superior  vesical  artery  below  it  ;  o,  middle  vesical  artery  ;  6,  inferior 
vesical  artery,  giving  branches  to  the  bladder,  and  descending  on  the  prostate  gland  and 
to  the  back  of  the  pubis  ;  7,  placed  on  the  sacral  plexus,  points  to  the  common  trunk  of 
the  pudic  and  sciatic  arteries  ;  close  above  7,  the  gluteal  artery  is  seen  cut  short  ;  8, 
sciatic  artery  cut  short  as  it  is  escaping  from  the  pelvis  ;  9,  placed  on  the  rectum,  points 
to  the  pudic  artery  as  it  is  about  to  pass  behind  the  spine  of  the  ischium  ;  9'',  on  the 
lower  part  of  the  rectum,  points  to  the  inferior  ha?morrhoidal  branches;  9",  on  the 
perinffium,  indicates  the  superficial  perineal  branches  ;  9"',  placed  on  the  prostate  gland, 
marks  the  pudic  artery  as  it  gives  off  the  arteries  of  the  bulb  and  of  the  crus  penis  ;  10, 
placed  on  the  middle  pai't  of  the  rectum,  indicates  the  superior  hismorrhoidal  arteries  as 
they  descend  upon  that  viscus. 


446 


BRANCHES  OF  INTERNAL  ILIAC  ARTERT. 


the  scrotum  and  the  upper  part  of  the  perinasum.  Given  off  from  the  pudic 
artery  in  front  of  the  hsemorrhoidal  branches,  it  turns  upwards  parallel  with  the 
pubic  arch,  crosses  the  transverse  muscle  of  the  perinasum,  and  rims  forwards 
under  cover  of  the  superficial  fascia,  between  the  erector  penis  and  accelerator 
urin:e  muscles,  supplying-  both.  In  this  course  the  artery  gradually  becomes 
superficial,  and  is  finally  distributed  to  the  skin  of  the  scrotum  and  the  dartos. 
Jt  not  unfrequently  gives  off  the  following  branch. 


Fig.  286. — Dissection  of 
THE  Perineum  in  a 
Young  Male  Subject 

SHOWING    THE  BlOOD- 

Yessels,  &c.  (A.T.)  a 

This  drawing  is  made 
from  a  preparation  upon 
a  modification  of  the  plan 
of  R.  Quain's  61st  and 
62nd  Plates.  The  right 
side  shows  a  superficial, 
the  left  a  deeper  view. 

a,  the  anus,  with  a 
part  of  the  integument 
surrounding  it  ;  h,  left 
lialf  of  the  bulb  of  the 
urethra  exposed  by  the 
removal  of  a  part  of  the 
bulbo-cavernosus  muscle  ; 
c,  coccyx  ;  d,  right  tube- 
rosity of  the  ischium  ;  e, 
e,  superficial  perineal  fas- 
cia passing  forward  upon 
the  scrotum  ;  /,  right 
ischio-rectal  fossa,  from 
which  the  fat  and  fascia 
have  not  been  removed  ; 
g,  gluteus  maximus  mus- 
cle ;  1,  placed  on  the 
right  transversus  perinaei 
muscle,  points  to  the  su- 
Tjerficial  pex'ineal  artery 
as  it  emerges  in  front  (in 
this  case)  of  the  muscle  ; 
1',  placed  on  the  left  side 
on  the  surface  of  the  tri- 
angular ligament  near  its 
reflection  into  the  super- 
ficial fascia,  points  to  the 
superficial  perineal  artery 
cut  short  ;  2,  on  the  right 
ischio-cavernosus  muscle, 

points  to  the  superficial  perineal  arteries  and  nerves  passing  forward  ;  2',  the  same  on  the 
Jeft  side,  the  vessels  and  nerves  having  been  divided  there  ;  3,  on  the  triangular  ligament 
of  the  right  side  points  to  the  transverse  perineal  branch  of  the  superficial  perineal 
artery  ;  4,  on  the  left  tuberosity  of  the  ischium,  points  to  the  pudic  artery  deep  in  the 
ischio-rectal  fossa  ;  5,  5',  tlie  inferior  hjemorrhoidal  branches  of  the  pudic  arteries  and 
nerves  ;  6,  on  the  left  side,  placed  in  a  recess  from  which  the  triangular  ligament  or 
anterior  layer  of  the  subpubic  fascia  has  been  removed  to  show  the  continuation  of  the 
pudic  artery,  its  branch  to  the  bulb,  and  one  of  Cowper's  glands. 


(<:')  The  transverse  lierineal  ai-tery,  a  very  small  vessel,  is  frequently  a  branch 
.of  the  preceding,  but  in  some  instances  arises  from  the  pudic  artery.  It  crosses 
the  perinteum,  and  terminates  in  small  branches  which  are  distributed  to  the 
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transverse  muscle,  and  to  the  parts  between  the  anus  and  the  bulb  of  the 
urethra. 

{(T)  The  artery  of  the  IjuUj  is,  surgically  considered,  an  important  vessel.  It 
is  very  short ;  arising  from  the  pudic  between  the  layers  of  the  sub-pubic  fascia, 
and  passing  transversely  inwards,  this  artery  reaches  the  bulb  a  little  in  front  of 
the  central  point  of  the  perinasum,  and  ramifies  in  the  erectile  tissue.  It  gives  a 
branch  to  Cowper's  gland. 

ie)  The  artery  of  the  corjjus  cavernosum  (profunda  penis),  one  of  the  terminal 
branches  of  the  internal  pudic,  runs  a  short  distance  between  the  crus  penis  and 
the  ramus  of  the  pubis,  and  then  continuing  forward  penetrates  the  crus,  and 
ramifies  in  the  corpus  cavernosum. 

(/)  The  dorsal  artery  of  the  j^en'is  runs  between  the  crus  and  the  pubic  sym- 
physis :  having  pierced  the  suspensory  ligament,  it  continues  along  the  dorsum 
of  the  penis  immediately  beneath  the  skin,  and  parallel  with  the  dorsal  vein,  as 
well  as  with  the  corresponding  artery  of  the  opposite  side.  It  supplies  the  integ- 
ument of  the  penis,  and  the  fibrous  sheath  of  the  corpus  cavernosum,  anasto- 
mosing with  the  deep  arteries  ;  and,  near  the  corona  glandis,  divides  into  branches, 
which  supply  the  glans  and  the  prepuce. 

Varieties.  —  Origin.  The  pudic  artery  is  sometimes  small,  or  it  is  defective  in 
one  or  two,  or  even  three  of  its  usual  branches,  which,  in  those  circumstances, 
are  supplied  by  a  supplemental  vessel,  the  accessory  pudic.  The  defect  most 
frequently  met  with  is  that  in  which  the  pudic  ends  as  the  artery  of  the  bulb, 
whilst  the  arteries  of  the  corpus  cavernosum  and  the  dorsum  of  the  penis  are 
derived  from  the  accessory  pudic.  But  all  the  three  arteries  of  the  penis  may  be 
supplied  by  the  accessory  pudic,  the  pudic  itself  ending  as  the  superficial  perineal. 
A  single  accessory  pudic  has  been  found  to  supply  both  cavernous  arteries,  whilst  the 
pudic  of  the  right  side  gave  both  dorsal  arteries.  On  the  other  hand,  cases  have 
occurred  in  which  only  a  single  branch  was  furnished  by  the  accessory  artery, 
either  to  take  the  place  of  an  ordinary  branch  altogether  wanting,  or  to  supplement 
one  of  the  branches  which  was  diminutive  in  size. 

The  accessory  pudic  generall}-  arises  from  the  pudic  itself,  before  the  passage  of 
that  vessel  from  the  sacro-sciatic  foramen,  and  descends  within  the  pelvis,  and 
along  the  lower  part  of  the  urinary  bladder.  It  lies  on  the  upper  part  of  the 
prostate  gland,  or  it  may  be,  for  a  short  space,  likewise  on  the  posterior  margin, 
and  then  proceeding  forwards  above  the  membranous  part  of  the  ui'ethra,  reaches 
the  perineum,  by  piercing  the  fascia  of  the  sub-pubic  arch. 

The  accessory  pudic  sometimes  arises  from  other  branches  of  the  internal  iliac 
artery,  and  is  not  unfrequently  connected  with  the  prostatic  or  some  other  branch  of 
the  inferior  vesical  arter3\  A  vessel  having  a  similar  distribution  may  spring  from 
'the  external  iliac,  through  an  irregular  obturator,  or  through  the  epigastric  artery. 

Branches. — The  artery  of  the  hulh  is  sometimes  small,  sometimes  wanting  on 
one  side,  and  occasionally  it  is  double.  But  a  more  important  deviation  from  the 
common  condition  is  one  sometimes  met  with,  in  which  the  vessel,  arising  earlier, 
and  crossing  the  perincemn  farther  back  than  usual,  reaches  the  bulb  from 
behind.  In  such  a  case  there  is  considerable  risk  of  dividing  the  artery  in  per- 
forming the  lateral  operation  for  stone.  On  the  other  hand,  when  this  small 
vessel  arises  from  an  accessory  pudic  artery,  it  lies  more  forward  than  usual,  and 
out  of  danger  in  case  of  operation. 

Tlie  dorsal  artery  of  the  penis  has  been  observed  to  arise  from  the  deep  femoral 
artery  and  to  pass  obliquely  upwards  and  inwards  to  reach  the  root  of  the  penis. 
Tiedemann  gives  a  drawing  of  this  variety. 

The  pudic  artery  in  tlie  female. — In  the  female  this  vessel  is  much 
smaller  than  in  the  male.  Its  course  is  similar,  and  it  gives  the  fol- 
lowing branches. 

The  siqjerficicil  perineal  branch  is  distributed  to  the  labia  pudendi. 
The  artery  of  tlie  bulb  supplies  the  mass  of  erectile  tissue  above  and  at 
the  sides  of  the  entrance  of  the  vagina,  named  the  bulb  of  the  vagina  ; 
whilst  the  tvro  terminal  branches,  corresponding  to  the  artery  of  the 
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corpus  cavernosum  and  the  dorsal  artery  of  the  penis,  are  distributed  to 
the  clitoris,  and  are  named      profuiula  and  dorsal  arteries. 

Tiie  sciatic  artery,  the  largest  branch  of  the  internal  iliac  trunk, 
excepting  the  gluteal,  is  distributed  to  the  muscles  on  the  back  of  the 
pelvis.  It  descends  upon  the  pelvic  surface  of  the  pyriformis  muscle 
and  the  sacral  plexus  of  nerves  ;  and  turning  backwards  beneath  the 
border  of  that  muscle,  it  passes  between  it  and  the  superior  gemellus, 
and  thus  escapes  from  the  pelvis,  along  with  the  great  sciatic  nerve  and 
the  pudic  artery,  at  the  lower  part  of  the  great  sciatic  foramen.  Outside 
the  pelvis,  this  artery  lies  in  the  interval  between  the  tuber  ischii  and 
the  great  trochanter,  covered  by  the  gluteus  maximus. 

Branches. — The  sciatic  artery  gives  off  several  branches  to  the  external  rotator 
muscles  of  the  thigh,  on  which  it  lies,  and  to  the  great  gluteus  by  which  it  is 
concealed.    Two  others  have  received  special  names,  viz.,  the  following : — 

(ji)  The  coccygeal,  inclines  inwards,  and  piercing  the  great  sacro-sciatic  liga- 
ment, reaches  the  posterior  surface  of  the  coccyx,  and  ramifies  in  the  fat  and 
skin  about  that  bone. 

(J))  The  comes  nevGi  iscMadici  runs  do^aiwards,  accompanying  the  sciatic  nerve, 
along  which  it  sends  a  slender  vessel. 

Some  of  the  branches  of  this  artery  are  distributed  to  the  capsule  of  the  hip- 
joint;  whilst  others,  after  supplying  the  contiguous  muscles,  anastomose  with  the 
gluteal,  the  internal  circumflex,  and  the  superior  perforating  arteries  in  the  upper 
part  of  the  long  flexor  muscles  of  the  thigh. 

The  gluteal  artery,  the  largest  brancli  of  the  internal  iliac,  is  dis- 
tributed to  the  muscles  on  the  outside  of  the  pelvis.  It  inclines  down- 
wards to  the  great  sacro-sciatic  foramen,  and  escaping  from  the  cavity 
of  the  pelvis,  between  the  contiguous  borders  of  the  middle  gluteal  and 
the  pyriform  muscles,  divides  immediately  into  a  superficial  and  a  deep 
branch. 

Branches.  -~{a^  The  snpcrfic'ial  branch  running  between  the  gluteus  maximus 
and  gluteus  medius,  divides  into  ramifications  which  are  most  copiously  distri- 
buted to  the  gluteus  maximus,  and  anastomose  with  the  sciatic  and  posterior 
sacral  arteries. 

(?>')  The  deep  branch,  situated  between  the  gluteus  medius  and  gluteus  minimus, 
runs  in  an  arched  direction  forwards,  and  divides  into  two  other  branches.  One 
of  these,  the  superior  branch,  follows  the  upper  border  of  the  gluteus  minimus 
beneath  the  middle  gluteal  muscle  and  the  tensor  of  the  fascia  lata,  towards  the 
anterior  iliac  spine,  and,  after  having  freely  supplied  the  muscles  between  which 
it  passes,  anastomoses  with  the  circumflex  iliac  and  the  ascending  branches  of  the 
external  circumflex  arteries.  The  second  or  inferior  branch  descends  towards  the 
great  trochanter,  supplies  the  gluteal  muscles,  and  anastomoses  with  the  external 
circumflex  and  the  sciatic  arteries. 

ic)  A  nutrient  branch  enters  the  ilium  at  the  lolr.co  vrhere  the  artery  emerges 
from  the  pelvis. 

The  ilio-l'usaiTbar  artery  resembles  in  a  great  measure  one  of  the 
lumbar  arteries.  It  passes  outwards  beneath  the  psoas  muscle  and  the 
external  iliac  vessels,  to  reach  the  margin  of  the  iliac  fossa,  where  it 
separates  into  a  lumlar  and  an  iliac  division.  The  first  of  these  ramifies 
in  the  psoas  and  qnadratus  muscles,  communicating  with  the  last 
lumbar  artery,  and  furnishing  branches  to  the  vertebral  canal.  The 
second  or  iliac  division,  turning  downwards  and  outwards,  either  in 
the  iliacus  muscle  or  between  it  and  the  bone,  anastomoses  with  the 
circumflex  iliac  artery,  and  even  with  the  external  branches  of  the 
epigastric. 
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Varieties.— The  ilio-lumbar  artery  sometimes  arises  from  the  internal  iliac 
above  the  division  of  that  trunk  ;  and  more  rarely  from  the  common  iliac.  The 
iliac  and  lumbar  portions  sometimes  arise  separately  from  the  parent  trunk. 


Fig.  287. — Arteries  of  the  Back 
OP  THE  Pelvis  and  Upper 
Part  of  the  Thigh  (from 
Tiedemann).  ^ 

a,  crest  of  the  ilium  ;  5,  tuber- 
osity of  the  ischium  and  lower 
attachment  of  the  great  sacro- 
sciatic  ligament  ;  c,  great  tro- 
chanter ;  d,  integument  round  the 
anus;  e,  great  sciatic  nerve;  1, 
trunk  of  the  gluteal  artery  as  it 
issues  from  the  great  sacro-sciatic 
foramen,  the  superficial  branches 
cut  short,  the  deep  arch  seen  pass- 
ing round  on  the  upper  part  of 
the  gluteus  minimus  muscle  ;  2, 
placed  on  the  great  sacro-sciatic 
ligament,  points  to  the  pudic  artery 
at  the  place  where  it  winds  over 
the  back  of  the  spine  of  the  ischium  ; 
2',  the  continuation  of  the  artery 
towards  the  perinssum  on  the  in- 
side of  the  tuberosity  and  ramus 
of  the  ischium  ;  3,  3,  the  sciatic 
artery,  the  upper  figure  placed  on 
the  pjaiformis  muscle,  the  lower 
on  the  great  sciatic  nerve  ;  4,  4', 
first  perforating  branch  of  the 
femoral  anastomosing  with  the  pos- 
terior branch  of  the  internal  circum- 
flex artery,  which  appears  between 
the  quadratus  and  the  abductor  mus- 
cles ;  5  and  6,  part  of  the  second 
and  third  perforating  arteries. 


Fig.  287. 


_  When  the  lowest  of  the  lumbar  arteries  is  wanting  it  is  replaced  by  a  branch 
from  the  ilio-lumbar,  which  is  increased  in  size,  and  by  a  small  offset  from  the 
middle  sacral  artery. 

The  lateral  sacral  arteries  are  usually  two  in  number  on  each  side, 
though  occasionally  they  are  united  into  one.  The  two  arteries  arise 
close  together  from  the  posterior  division  of  the  internal  iliac.  One  is 
distributed  upon  the  upper,  and  the  other  upon  the  lower  part  of  the 
sacrum. 

Both  arteries  pass  downwards,  at  the  same  time  inclining  somewhat 
inwards,  in  front  of  the  pyriform  muscle  and  the  sacral  nerves,  which 
they  supply  with  twigs,  and  reach  the  inner  side  of  the  anterior  sacral 
foramina.  Continuing  to  descend,  the  lower  one  approaches  the  middle 
line,  and  anastomoses  with  the  middle  sacral  artery. 

Branches. — The  lateral  sacral  arteries  give  off  a  series  of  branches  which  enter 
the  anterior  sacral  foramina.  Each  of  these,  after  having  furnished  within  the 
foramen  a  spinal  branch,  which  ramifies  on  the  bones  and  membranes  in  the 
interior  of  the  sacral  canal,  escapes  by  the  corresponding  posterior  sacral  foramen, 
and  is  distributed  upon  the  dorsal  surface  of  the  sacrum  to  the  skin  and 
muscles. 
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EXTERNAL  ILIAC  ARTERY. 

The  external  of  the  two  arteries  resulting  from  the  division  of  the 
common  iliac  forms  a  large  continuous  trunk,  which  extends  down- 
wards in  the  limb  as  far  as  the  lower  border  of  the  popliteus  muscle, 
but,  for  convenience  of  description,  it  is  named  in  successive  parts  of 
its  course  external  iliac,  femoral  and  popliteal. 

The  external  iliac  artery,  larger  than  the  internal  iliac,  is  placed 
within  the  abdomen,  and  extends  from  the  division  of  the  common  iliac 
to  the  lower  border  of  Poupart's  ligament,  where  the  vessel  enters  the 
thigh,  and  is  named  femoral.  Descending  obliquely  outwards,  its 
course  through  the  abdominal  cavity  may  be  marked  by  a  line  drawn 
from  the  left  side  of  the  umbilicus  to  a  point  midway  between  the 
anterior  superior  spinous  process  of  the  ilium  and  the  symphysis  pubis. 
This  line  would  also  indicate  the  direction  of  the  common  iliac  artery, 
of  which  the  external  iliac  is  the  direct  continuation. 

Fig.'  288.— View  op 
TPiE  PRINCIPAL  Ar- 
teries OP  A  Male 
Pelvis.   (A.T.)  i 

For  tlie  detailed  de- 
scription of  this  figure 
see  p.  438. 

2',  the  right  external 
iliac  artery,  accompa- 
nied by  the  correspond- 
ing vein  4',  passing 
below  into  the  femoral 
vessel  under  Poupart's 
ligament  ;  12,  epigas- 
tric artery  winding  to 
the  inside  of  + ,  + , 
the  spermatic  cord  ; 
the  epigastric  artery  is 
cut  short  superiorly  ; 
13,  circumflex  iliac 
artery  anastomosing 
v/ith  15,  branches  of 
the  ilio-lumbar ;  14, 
spermatic  artery  and 
vein  descending  to  join 
the  spermatic  cord  ; 
+  ,  within  the  pelvis, 
the  vas  deferens  de- 
scending from  the  cord 
towards  the  bladder. 

The  vessel  is 
covered  by  the 
peritoneum  and 
intestines.  It  lies  along  the  upper  margin  of  the  true  pelvis,  resting 
upon  the  inner  border  of  the  psoas  muscle.  The  artery,  however,  is 
separated  from  the  muscle  by  the  fascia  iliaca,  to  which  it  is  bound, 
together  with  the  external  iliac  vein,  by  the  sub-peritoneal  tissue. 

Relation  to  Veins,  &c. — The  external  iliac  vein  lies  at  first  behind  the 
artery  with  an  inclination  to  the  inner  side  ;  but,  as  both  vessels  ap- 
proach Poupart's  ligament  at  the  fore  part  of  the  pelvis,  the  vein  is  on 
the  same  plane  with  the  artery  and  quite  to  the  inner  side,  being  borne 
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forwards  by  the  bone.  At  a  short  ^  distance  from  its  lower  end  the 
artery  is  crossed  by  the  circumflex  iliac  vein. 


Fig.  289. — View  of  the  Distribution  Fi<^. 
AND  Anastomosis  op  the  Deep  Epi-  

GASTRIC  AND   INTERNAL    MajHIARY  Ar- 

TERIES  (from  Tiedemann). 

For  tlie  detailed  description  of  this 
figure,  see  p.  390. 

7,  placed  on  the  transversalis  muscle 
above  the  internal  inguinal  aperture,  points 
to  the  last  part  of  the  external  iliac  artery 
at  the  place  where  it  gives  origin  to  8,  the 
epigastric  and  9,  the  circumflex  iliac  ar- 
tery ;  10,  anastomosis  of  the  epigastric 
artery  and  the  abdominal  branch  of  the  in- 
ternal mammary  in  and  behind  the  rectus 
muscle  ;  11,  the  spermatic  cord  receiving 
the  cremasteric  branch  from  the  epigastric 
artery ;  12,  femoral  artery  ;  13,  femoral 
vein  ;  14,  a  lymphatic  gland  closing  the 
femoral  ring. 

Large  lympliatic  glands  are  found 
resting  upon  the  front  and  inner 
side  of  the  vessel ;  and  the  sper- 
matic vessels  descend  upon  it 
near  its  termination.  A  branch 
of  the  genito-crural  nerve  crosses 
it  just  above  Poupart's  ligament. 

Branches. — The  external  iliac 
artery  supplies  some  small  branches 
to  the  psoas  muscle  and  the  neigh- 
bouring lymphatic  glands,  and, 
close  to  its  termination,  two  other 
branches  of  considerable  size, 
named  the  epigastric  and  the 
circumflex  iliac,  which  are  dis- 
tributed to  the  walls  of  the 
abdomen. 

1.  The  deep  epigastric  ar- 
tery (inferior  epigastric)  arises 
from  the  fore  part  of  the  external 
iliac  artery,  usually  a  few  lines 
above  Poupart's  ligament.  It 
first  inclines  downwards,  so  as  to 
get  on  a  level  with  the  ligament, 
and  then  passes  obliquely  upwards 
and  inwards  between  the  fascia 
transversalis  and  the  peritoneum, 
to  reach  the  rectus  muscle  of  the 
abdomen.  It  ascends  almost  vertically  behind  the  rectus,  and  rising 
within  the  sheath  is  placed  between  it  and  the  muscle,  and  terminates 
At  some  distance  above  the  umbilicus  in  offsets  which  ramify  in  the 
substance  of  the  muscle  and  anastomose  with  the  terminal  branches  of 
the  internal  mammary  and  inferior  intercostal  arteries. 

G  G  2 
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The  epigastric  artery  is  accompanied  by  two  veins,  which  unite  into 
a  single  trunk  before  ending  in  the  external  iliac  vein. 

In  its  course  upwards  from  Poupart's  ligament  to  the  rectus  muscle, 
the  artery  passes  close  to  the  inner  side  of  the  internal  abdominal  ring ; 
and  the  vas  deferens,  entering  through  the  ring,  turns  behind  the  artery 
in  descending  into  the  pelvis. 

Branclies.  —These  are  small  but  numerous. 

(rt)  The  cremasteric  artery,  a  slender  branch,  accompanies  the  spermatic  cord, 
and,  supplying-  the  cremaster  muscle  and  other  coverings  of  the  cord,  anasto- 
moses with  the  spermatic  artery. 

(V)  Several  muscnlar  branches  arise  from  each  side  of  the  epigastric  artery, 
ramify  in  the  rectus  muscle,  and  communicate  with  the  branches  of  the  lumbar 
and  circumflex  iliac  arteries. 

(<?)  Sujjerficial  branches  perforate  the  abdominal  muscles,  and  join  beneath 
the  skin  with  branches  of  the  superficial  epigastric  artery. 

(d)  The  is  a  small  branch,  which  ramifies  behind  the  pubes,  and  commu- 
nicates by  means  of  one  or  more  descending  twigs  with  a  similar  branch  from 
the  obturator  artery 

Fig.  290. — View  op  the  relation  of 
THE  Vessels  of  the  Q-roin  to  a 
Femoral  Hernia,  &c.  (from  E. 
Quain).  \ 

In  the  upper  part  of  the  figure  a 
portion  of  the  flat  muscles  of  the 
abdomen  has  been  removed,  displaying 
in  part  the  transversalis  fascia  and 
peritoneum  ;  in  the  lower  the  fascia 
lata  of  the  thigh  ir;  in  part  removed 
and  the  sheath  of  the  femoral  vessels 
opened. 

a,  anterior  superior  spinous  process 
of  the  ilium  ;  6,  aponeurosis  of  the  ex- 
ternal oblique  muscle  ;  c,  the  perito- 
neum and  fascia  transversalis  ;  d,  the 
iliac  portion  of  the  fascia  lata  near  the 
saphenic  opening  ;  e,  sac  of  a  femoral 
hernia  opened  ;  1,  femoral  artery  ;  2, 
femoral  vein  at  the  place  where  it  is 
joined  by  the  saphena  vein  ;  3,  deep 
epigastric  artery  and  vein  ;  -|-,  placed 
upon  the  upper  part  of  the  femoral 
vein  close  below  the  common  trunk  of 
the  epigastric  and  an  aberrant  obtu- 
rator artery  ;  the  latter  artery  is  seen 
in  this  case  to  pass  close  to  the  vein 
between  it  and  the  neck  of  the  hernial 
tumour. 

2.  The  deep  circumflex  iliac  artery,  smaller  than  the  preceding 
vessel,  arises  from  the  outer  side  of  the  iliac  artery  near  Poupart's  liga- 
ment, and  is  directed  outwards  behind  that  band  to  the  anterior  supe- 
rior iliac  spine.  Following  thence  the  crest  of  the  hip-bone,  the  artery 
gives  branches  to  the  iliacus  and  abdominal  muscles,  and  anastomoses 
with  the  ilio-lumbar  artery.  In  its  course  outwards,  this  artery  lies 
in  front  of  the  transversalis  fascia,  at  the  junction  of  this  with  the 
fascia  iliaca. 

Two  veins  accompany  the  circumflex  iliac  artery  ;  these  unite  below 
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into  a  sing-le  vessel,  which  crosses  the  external  iliac  artery  about  ai? 
inch  above  Poupart's  ligament,  and  enters  the  external  iliac  vein. 

Eranch. — The  muscular  branch  is  given  off  near  the  iliac  crest,  and  ascends  on 
the  fore-part  of  the  abdomen  between  the  transversalis  and  internal  oblique 
muscles  :  having-  supplied  those  muscles,  it  anastomoses  with  the  lumbar  and 
epigastric  arteries.  This  branch  varies  much  in  size,  and  is  occasionally  replaced 
b^  several  smaller  muscular  offsets. 

Varieties. — Size. — The  external  iliac  artery  is  much  diminished  in  those  rare 
cases  in  which  the  principal  blood-vessel  of  the  lower  limb  is  continued  from  the 
sciatic  branch  of  the  internal  iliac,  and  ends  in  the  muscles  of  the  front  of  the 
thigh,  taking  the  place  of  the  profunda. 

Brandies. — The  usual  numhcr  of  two  principal  branches  of  the  external  iliac 
ai-tery  may  be  increased  by  the  separation  of  the  circumflex  iliac  into  two  branches, 
or  by  the  addition  of  a  branch  usually  derived  from  another  source,  such  as  the 
internal  circumflex  artery  of  the  thigh  or  the  obturator  artery. 

The  dec}}  cjrlgastric  artery  occasionally  arises  higher  than  usual,  as  at  an  inch 
and  a  half,  or  even  two  inches  and  a  half,  above  Poupart's  ligament  ;  and  it  has 
been  seen  to  arise  below  that  ligament  from  the  femoral,  or  from  the  deep 
femoral  artery.  The  epigastric  frequently  furnishes  the  obturator  artery  as 
already  described  ;  and  two  examples  are  recorded  in  which  the  epigastric  artery 
arose  from  an  obturator  furnished  by  the  internal  iliac  artery.  (Monro,  "  Morbid 
Anatomy  of  the  Human  Gullet,"  &c.,  p.  427.  A.  K.  Hesselbach,  "  Die  sicherste 
Art  des  Bruchschnittes,"  &c.)  In  a  single  instance  the  epigastric  artery  was 
represented  by  two  branches,  one  arising  from  the  external  iliac,  and  the  other 
from  the  internal  iliac  arterj^  (Lauth,  in  "  Velpeau's  Medecine  Operatoire,"  v.  ii., 
p.  452.)  Some  combinations  of  the  epigastric  with  the  internal  circumflex,  or 
with  the  circumflex  iliac,  or  with  both  those  vessels,  have  been  noticed. 

The  decj)  circumflex  ilinc  artery  sometimes  deviates  from  its  ordinary  position, 
— arising  at  a  distance  not  exceeding  an  inch  above  Poupart's  ligament.  Devia- 
tions in  the  opposite  direction  are  more  rarely  met  with  ;  it  has  in  a  few  cases 
been  observed  to  arise  below  the  ligament,  from  the  femoral  artery. 

SURaiCAI.   ANATOMY   OF   THE    ILIAC  ARTERIES. 

The  external  iliac  artery  is  usually  tied  about  midway  between  the  origins  of 
the  internal  iliac  and  of  the  deep  epigastric  arteries.  It  is  reached  by  a  curved 
incision  about  three  and  a  half  inches  long,  made  through  the  abdominal  muscles 
an  inch  above  and  parallel  to  Poupart's  ligament.  After  dividing  the  transver- 
salis fascia,  the  peritoneum  (to  which  the  spermatic  vessels  adhere)  is  raised, 
and  the  artery  is  found  at  the  margin  of  the  pelvis,  running  along  the  inner 
border  of  the  psoas  muscle.  The  vein  is  close  to  the  artery,  but  on  its  inner 
and  posterior  aspect.  In  order  to  pass  the  ligature,  it  is  necessary  to  divide  the 
thin  subserous  membrane  which  binds  the  vessel  down  to  the  fascia  iliaca. 

The  internal  iliac  artery  is  reached  by  a  similar  but  somewhat  longer  incision. 
The  steps  of  the  operation  are  the  same,  but  owing  to  the  shortness  of  the  vessel, 
and  the  greater  depth  at  which  it  is  placed,  the  operation  itself  is  more  difficult. 

FEMORAL  ARTERY. 

The  femoral  artery  is  that  portion  of  the  artery  of  the  lower  limb 
which  lies  in  the  npper  two-thirds  of  the  thigh, — its  limits  being 
marked  above  by  Poupart's  ligament,  and  below  by  the  opening  in  the 
great  adductor  muscle,  after  passing  through  w^hich,  the  artery  receives 
the  name  of  popliteal. 

A  general  indication  of  the  direction  of  the  femoral  artery  over  the 
fore-part  and  inner  side  of  the  thigh  is  given  by  a  line  reaching  from  a 
point  midway  between  the  anterior  superior  iliac  spine  and  the  sym- 
physis of  the  pubes  above  to  the  inner  side  of  the  internal  condyle  of 
the  femur  below.  At  the  upper  part  of  the  thigh,  it  lies  along  the 
middle  of  a  depression  between  the  muscles  covering  the  femur  on  the 


454 


THE  FEMOEAL  AETEKY. 


Fig.  291. 


Pig.  291.— Anterior  View  or-  the  Ar- 
teries OP  THE  Pelvis,  Thigh,  and 
Knee  (from  Tiedemann).  ^ 


a,  anterior  superior  ill:ic  spine  ;  h,  tensor 
vaginae  femoris  muscle  ;  c,  vastus  internus  ; 
d,  tendon  of  the  adductor  magnus  ;  e,  sar- 
torius  ;  /,  rectus  muscle  ;  g,  tlie  colon  lying 
upon  the  left  iliac  artery  ;  A,  urinary  blad- 
der ;  1,  division  of  the  abdominal  aorta 
into  the  common  iliac  arteries  ;  1'  middle 
sacral  artery  ;  2,  left  common  iliac  artery  ; 
3,  external  iliac  ;  3',  deep  circumflex  iliac 
branch  ;  3",  epigastric  winding  to  the 
inside  of  the  spermatic  cord,  and  giving  off 
2>"',  its  cremasteric  branch  ;  4,  femoral 
artery,  on  the  right  side  shown  in  Scarpa's 
triangle,  on  the  left  exposed  as  far  as 
Hunter's  canal  ;  4'  superficial  circumflex 
iliac  and  epigastric  of  the  right  side  ;  4", 
superficial  pudic  and  inguinal  branches  ;  5, 
profunda  femoris  artery,  descending  on  the 
left  side  behind  the  adductor  longus  ;  6, 
external  circumflex  ;  6',  its  ascending  or 
gluteal  branches;  6",  its  descending  branches; 
7,  7',  internal  circumflex  artery  ;  8,  superior 
perforating  ;  8',  second  perforating  branch  ; 
9,  9,  muscular  branches  of  the  femoral  ar- 
tery ;  9',  anastomotic  branch  ;  10,  internal 
superior  articular  branch  of  the  popliteal ;  10','  inferior  branch. 

outer  side,  and  the  adductor  muscles  on  the  inner  side  of  the  limb,  and 
which  is  known  by  the  name  of  Scarpa's  triangle.    In  this  situation 
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the  beating  of  the  artery  may  be  felt,  and  the  circulation  through  the 
vessel  may  be  most  easily  controlled  by  pressure.  Below  the  upper 
third  of  the  thigh  it  is  crossed  by  the  sartorius  muscle,  the  upper  and 
inner  border  of  which  forms  the  outer  wall  of  the  triangle,  and  which 
conceals  the  vessel  in  the  remainder  of  its  course.  In  the  first  part  of 
its  course  the  femoral  artery  is  covered  only  by  the  skin  and  fascia 
lata,  and  by  the  crural  sheath  which  invests  both  the  artery  and  vein. 
In  the  lower  part  of  its  course  it  is  deeply  placed,  being  covered  not 
only  by  the  sartorius  muscle,  but  by  a  dense  stratum  of  fibrous  struc- 
ture, which  stretches  across  from  the  tendons  of  the  long  and  great 
adductors  to  the  vastus  internus  muscle,  and  encloses  the  space  called 
Huntefs  canal,  in  which  the  vessels  lie. 

The  artery  rests  successively  upon  the  following  parts.  First,  upon 
the  psoas  muscle,  by  which  it  is  separated  from  the  margin  of  the  pelvis 
and  the  capsule  of  the  hip-joint ;  next  it  is  placed  in  front  of  the  pec- 
tineus  muscle,  the  deep  femoral  artery  and  vein  being  interposed  ; 
afterwards,  it  lies  upon  the  long  adductor  muscle  ;  and  lastly,  upon  the 
tendon  of  the  great  adductor,  the  femoral  vein  being  placed  between 
the  tendon  and  the  artery.  At  the  lower  part  of  its  course,  it  has 
immediately  on  its  outer  side  the  vastus  internus  muscle,  which  inter- 
venes between  it  and  the  inner  side  of  the  femur. 

Fig.  292. — View  of  the  Femoral  Ves- 
sels, WITH    THEIR  SMALLER  SUPERFICIAL 

Branches  in  the  Right  Groin  (from  R. 
Quain).  \ 

tty  the  integument  of  the  abdomen  ;  h,  the 
superficial  abdominal  fascia  ;  b',  the  pa.rt 
descending  on  the  spermatic  cord  ;  c,  c,  the 
aponeurosis  of  the  external  oblique  muscle  ; 
c',  the  same  near  the  external  abdominal 
ring  ;  c",  the  inner  pillar  of  the  ring  ;  cl,  the 
iliac  part  of  the  fascia  lata  ;  d',  the  pubic 
part ;  e,  e,  the  sheath  of  the  femoral  vessels 
laid  open,  the  upper  letter  is  immediately 
over  the  crural  aperture  ;  e',  sartoi-ius  muscle 
partially  exposed  ;  1,  femoral  artery,  having 
2,  the  fem.oral  vein  to  its  inner  side,  and  the 
septum  of  the  sheath  shown  between  the  two 
vessels  ;  3,  the  principal  saphenous  vein  ; 
3',  its  anterior  branches  ;  4,  the  superficial 
circumflex  iliac  vein  and  arterial  branches  to 
the  glands  of  the  groin  ;  5,  the  superficial 
epigastric  vein ;  6,  the  external  pudic  arteries 
and  veins ;  7  to  8,  some  of  the  lower  inguinal 
glands  receiving  twigs  from  the  vessels  ;  9, 
internal,  10,  middle,  and  11,  external  cuta- 
neous nerves. 

At  the  groin  the  artery,  after  hav- 
ing passed  over  the  margin  of  the 
pelvis,  is  placed  slightly  in  front  of  or  internal  to  the  head  of  the  femur  ; 
and  at  its  lower  end,  the  vessel  lies  close  to  the  inner  side  of  the  shaft 
of  the  bone ;  but  in  the  intervening  space,  in  consequence  of  the  pro- 
jection of  the  neck  and  shaft  of  the  femur  outwards,  while  the  artery 
holds  a  straight  course,  it  is  separated  from  the  bone  by  a  considerable 
interval. 


Fig.  292. 
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Relation  to  Veins. — The  femoral  vein  is  very  close  to  tlie  artery,  both 
being  enclosed  in  the  same  sheath,  and  separated  from  each  other  only 
by  a  thin  partition  of  fibrous  membrane.  At  the  groin  the  vein  lies  in 
the  same  plane  as  the  artery,  and  on  the  inner  side  ;  but  gradually 
inclining  backwards,  it  is  placed  behind  it  at  the  lower  end  of  Scarpa's 
space,  and  afterwards  gets  somewhat  to  the  outer  side.  The  deep 
femoral  vein,  near  its  termination,  crosses  behind  the  femoral  artery  ; 
and  the  long  saphenous  vein,  as  it  ascends  on  the  fore  part  of  the 
limb,  lies  to  the  inner  side  ;  but  it  not  unfrequently  happens  that  a 
superficial  vein  of  considerable  size  ascends  for  some  space  directly  over 
the  artery. 

Relatio7i  to  Nerves. — At  the  gToin  the  anterior  crural  nerve  lies  a  little 
to  the  outer  side  of  the  femoral  artery  (about  a  quarter  of  an  inch), 
separated  from  the  vessel  by  some  fibres  of  the  psoas  muscle  and  by 
the  sheath  and  fascia.  Lower  down  in  the  thigh,  the  long  saphenous 
nerve  accompanies  the  artery  nntil  this  vessel  perforates  the  adductor 
magnus.  There  are  likewise  small  cutaneous  nerves  which  cross  the 
artery. 

Branches. — The  femoral  artery  gives  off  the  following  branches  : — 
some  small  and  superficial,  which  are  distributed  to  the  integument 
and  glands  of  the  groin  and  ramify  on  the  lower  part  of  the  abdomen, 
viz.,  the  external  pudic  (superior  and  inferior),  the  superficial  epigastric, 
and  the  superficial  circumflex  iliac ;  the  great  nutrient  artery  of  the 
muscles  of  the  thigh,  named  the  deep  femoral ;  several  muscular 
branches ;  and  lastly,  the  anastomotic  artery,  which  descends  on  the 
inner  side  of  the  knee-joint. 

The  portion  of  the  femoral  artery  extending-  from  its  commencement  to  the 
origin  of  the  deep  femoral,  a  part  varying  from  an  inch  to  two  inches  in  length, 
is  sometimes  distinguished  by  surgical  writers  as  the  common  femoral,  and 
described  as  dividing  into  the  superficial  and  dec]}  femoral  arteries. 

The  external  pndic  arteries  arise  either  separately  or  by  a  common 
trunk  from  the  inner  side  of  the  femoral  artery.  The  superior,  the 
more  superficial  branch,  courses  upwards  and  inwards  to  the  pubic 
spine,  crosses  the  external  abdominal  ring,  passing  in  the  male  over  the 
spermatic  cord,  and  is  distributed  to  the  integuments  on  the  lower  part 
of  the  abdomen,  and  on  the  external  organs  of  generation.  The  inferior 
branch,  more  deeply  seated,  extends  inwards,  resting  on  the  pectineus 
muscle,  and  covered  by  the  fascia  lata,  which  it  pierces  on  reaching 
the  inner  border  of  the  thigh,  and  is  distributed  to  the  scrotum  in 
the  male,  or  to  the  labium  in  the  female,  its  branches  inosculating 
with  those  of  the  superficial  perineal  artery. 

The  super£cial  epigastric  artery,  arising  from  the  femoral  vessel, 
about  half  an  inch  below  Poupart's  ligament,  passes  forwards  through  the 
fascia  lata,  and  runs  upwards  on  the  abdomen  in  the  superficial  fascia 
covering  the  external  oblique  muscle.  Its  branches,  ascending  nearly 
as  high  as  the  umbilicus,  anastomose  w^ith  superficial  branches  of  the 
epigastric  and  internal  mammary  arteries. 

The  superficial  circumflex  iliac  artery  runs  outwards  in  the  direc- 
tion of  Poupart's  ligament  towards  the  iliac  spine,  across  the  psoas  and 
iliacus  muscles :  to  both  of  these  it  gives  small  branches,  as  also 
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some  others  which  pierce  the  fascia  lata  ;  it  is  distributed  to  the 
integument. 

All  the  preceding  arteries  give  small  branches  to  the  Ijmiphatie 
glands  in  the  groin. 


Fk.  203. 


Fig.  293. — Deep  View  of  the  Femo- 
ral Artery  and  its  Branches  on 
THE  Left  Side  (from  R.  Quain).  I 

The  sartorius  muscle  lias  been  re- 
moved in  part,  so  as  to  expose  the 
artery  in  the  middle  third  of  the  thigh. 
a,  the  anterior  superior  iliac  spine  ;  b, 
the  aponeurosis  of  the  external  oblique 
muscle  near  the  outer  abdominal  ring, 
c,  rectus  femoris  muscle  ;  d,  abductor 
longus  ;  e,  fibrous  sheath  of  Hunter's 
canal  covering  the  artery  ;  1,  femoral 
artery  ;  1',  femoral  vein  divided  and 
tied  close  below  Poupart's  ligament  ;  2, 
profunda  femoris  artery  ;  3,  anterior 
crural  nerves,  the  figure  lies  between 
two  superficial  epigastric  branches  ;  3', 
superficial  circumflex  iliac  artery  ;  4, 
internal  circumflex  branch  ;  5,  super- 
ficial pudic  branches  ;  6,  external  cir- 
cumflex branch,  with  its  ascending 
transverse  and  descending  branches 
separating  from  it  ;  6',  twigs  to  the 
rectus  muscle  ;  7,  branches  to  the 
vastus  internus  muscle  ;  8  and  9, 
some  of  the  muscular  branches  of  the 
femoral  ;  +,  origin  of  the  superior  per- 
forating artery. 


The  deep  femoral  artery 

— (profunda  femoris)  the  prin- 
cipal nutrient  vessel  of  the 
thigh,  is  an  artery  of  consider- 
able calibre,  being  nearly  equal 
in  size  to  the  continuation  of 
the  femoral  after  the  origin  of 
this  great  branch.  It  usually 
arises  from  the  outer  and  back 
part  of  the  femoral  artery, 
about  an  inch  and  a  half  below 
Poupart's  ligament.  At  its  com- 
mencement, it  inclines  outwards 
in  front  of  the  iliacus  muscle, 

to  such  an  extent  as  to  be  visible  for  a  short  distance  external  to  the 
femoral  artery  ;  it  then  runs  downwards  and  backwards  behind  that 
vessel,  and  passing  between  the  long  and  great  adductor  muscles  near 
their  femoral  attachments,  divides  into  terminal  branches,  which  pierce 
the  great  adductor,  and  ramify  in  the  muscles  at  the  back  and  outer 
part  of  the' thigh. 

This  artery  lies  successively  in  front  of  the  iliacus,  pectineus,  adductor 
brevis  and  adductor  magnus  muscles.    The  femoral  and  profunda  veins 
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and  the  long  adductor  muscle  are  interposed  between  it  and  the  femoral 
trunk. 

The  named  branches  of  the  deep  femoral  artery  are  the  external  and 
the  internal  circumflex,  and  the  perforating  arteries. 

1.  The  external  circumflex  artery,  a  branch  of  considerable  size,  arises 
from  the  outer  side  of  the  profunda  near  its  origin,  and  passing  out- 
wards for  a  sliort  distance  beneath  the  sartorius  and  rectus  muscles,  and 
through  the  divisions  of  the  anterior  crural  nerve,  divides  into  three  sets 
of  branches. 

{d)  Transverse  branches  pass  outwards  over  the  crureus  muscle,  pierce  the 
vastus  externus,  so  as  to  get  betv/een  it  and  the  femur,  just  below  the  great  tro- 
chanter, and  reach  the  back  part  of  the  thigh,  where  they  anastomose  with  the 
internal  circumflex  and  the  perforating  branches  of  the  deep  femoral,  and  with 
the  gluteal  and  sciatic  branches  of  the  internal  iliac. 

{h)  Ascending  branches,  directed  upwards  beneath  the  sartorius  and  rectus, 
and  afterwards  under  the  tensor  muscle  of  the  fascia  lata,  communicate  with  the 
terminal  branches  of  the  gluteal,  and  with  some  of  the  external  descending- 
branches  of  the  circumflex  iliac  artery. 

(6')  Bcscending  branches  incline  outwards  and  downwards  upon  the  extensor 
muscles  of  the  knee,  covered  by  the  rectus  muscle.  They  are  usually  three  or 
four  in  number,  some  being  of  considerable  size  ;  most  of  them  are  distributed  to 
the  muscles  on  the  fore-part  of  the  thigh,  but  one  or  two  can  be  traced  beneath 
the  vastus  externus  muscle  as  far  as  the  knee,  where  they  anastomose  with  the 
arterial  branches  surrounding  that  joint. 

2.  The  infernal  circumflex  artery,  smaller  than  the  external  circum- 
flex, arises  close  to  that  branch  from  the  inner  and  hinder  part  of  the 
deep  femoral  artery,  and  is  directed  backwards  between  the  pectineus 
and  the  psoas  muscle  to  the  inner  side  of  the  femur.  On  reaching  the 
tendon  of  the  external  obturator,  along  which  the  vessel  passes  to  the 
back  of  the  thigh,  it  divides  into  two  principal  branches. 

{a)  The  ascending  branch  is  distributed  partly  to  the  adductor  brevis  and 
gracilis,  and  partly  to  the  external  obturator  muscle,  near  which  it  anastomoses 
with  the  obturator  artery. 

Q>)  The  transverse  branch  passes  backwards  above  the  small  trochanter,  and 
appears  on  the  back  of  the  limb,  between  the  quadratus  femoris  and  great  ad- 
ductor muscles,  where  it  supplies  the  hamstring  muscles,  and  anastomoses  with 
the  sciatic  artery  and  with  the  superior  perforating  branches  of  the  deep  femoral 
artery. 

(c)  An  artieular  vessel,  arising  from  the  transverse  branch  opposite  the  hip- 
joint,  enters  the  joint  through  the  notch  in  the  acetabulam.  beneath  the  trans- 
verse ligament,  and  supplies  the  adipose  tissue  and  the  synovial  membrane  in  that 
articulation.  Some  offsets  are  guided  to  the  head  of  the  femur  by  the  round 
ligament.  In  some  instances  the  articular  branch  is  derived  from  the  obturator 
artery  ;  and  sometimes  the  joint  receives  a  branch  from  both  sources. 

3.  The  perforafinc/  arteries  (perforantes)  are  branches  which  reach  the 
back  of  the  thigh  by  perforating  the  adductor  brevis  and  adductor 
magnus  muscles  ;  they  are  four  in  number,  including  the  terminal 
branch  of  the  parent  vessel. 

(«)  The  Ji7'st  2)erforat\ng  artery  passes  backwards  below  the  pectineus  muscle, 
through  the  fibres  of  the  adductor  brevis  and  magnus,  and  is  distributed  to 
both  these  adductor  muscles,  to  the  biceps  and  great  gluteal  muscle,  and  commu- 
nicates with  the  sciatic  and  internal  circumflex  arteries. 

(Jj)  The  second  ■perforating  artery,  considerably  larger  than  the  first,  passes 
through  tlie  adductor  brevis  and  magnus  ;  after  which  it  divides  into  ascending 
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and  descending  branches,  which  ramify  in  the  hamstring-  muscles,  and  commu- 
nicate with  the  other  perforating  branches  :  an  offset  from  it,  named  the  nutrieni 
artery  of  the  femur,  enters  the 

medullary  foramen    of   that  Fi^.  204. 

bone. 

Fig.  294. — PosTBRion  View  of 
THE  Arteries  op  the  Pelvis, 
Thigh,  and  Popliteal  Spacs 
(from  Tiedeinanu). 

a,  tlie  iliac  crest  ;  h,  the  great 
sacro-sciatic  ligament  attached  to 
the  tuberosity  of  the  ischium  :  c, 
great  trochanter  ;  d,  the  integu- 
ment close  to  the  anus  ;  e,  gi-eat 
sciatic  nerve  ;  /,  the  line  from  this 
letter  crosses  the  tendons  of  the 
inner  hamstring  muscles  ;  g,  head 
of  the  fibula  ;  1,  gluteal  artery ; 
2,  pudic  ;  3,  sciatic  artery,  giving 
its  branches  to  the  short  external 
rotator  muscles,  to  the  sciatic 
nerve,  and  to  the  upper  part  of 
the  long  flexor  muscles  ;  4,  first 
perforating  artery ;  4',  its  branches 
to  the  flexor  muscles  ;  5,  branches 
of  the  second  perforating ;  6, 
branches  of  the  third  perforating  ; 
7,  popliteal  artery,  near  this  the 
origin  of  the  superior  muscular 
branches  ;  8,  placed  on  the  ten- 
don of  the  adductor  magnus,  near 
the  origin  of  the  superior  articular 
branches  ;  9,  the  anastomosis  of 
the  external  superior  articular 
with  other  branches  ;  10,  the 
sural  branches  ;  11,  the  recurrent 
of  the  anterior  tibial  artery. 

(<?)  The  tliird  ;perf orating 
artery  pierces  the  adductor 
magnus  muscle,  below  the  in- 
sertion of  the  adductor  longus, 
and  is  distributed  in  a  manner 
similar  to  the  second  perfor- 
ating artery. 

{(1)  The  fourth  iierforating 
artery,  the  termination  of  the 
deep  femoral  artery,  passing 
backwards  close  to  the  linea 
aspera,  is  distributed  to  the 
short  head  of  the  biceps  and 
to  the  other  hamstring  mus- 
cles, and  communicates  with 
branches  of  the  popliteal  artery, 
and  with  the  louver  perforating 
arteries. 

Muscular  branches. — 

In  its  course   along  the 

thigh,  the  femoral  artery  gives  off  several  branches  to  the  contiguous 
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muscles.  They  vary  in  number  from  two  to  seven.  They  supply  the 
sartorius  and  the  vastus  internus  with  other  muscles  which  are  close  to 
the  femoral  artery  :  their  size  appears  to  bear  an  inverse  proportion 
to  that  of  the  descending  branches  of  the  external  circumflex  artery. 

Anastomotic  artery.  —  This  branch  arises  from  the  femoral 
artery  when  in  Hunter's  canal.  It  pierces  the  anterior  wall  of  that 
canal  and  descends  upon  the  tendon  of  the  adductor  magnus  to  the 
inner  condyle  of  the  femur,  giving  off  several  branches,  and  covered  by 
some  of  the  fibres  of  the  vastus  internus  muscle  ;  it  finally  anastomoses 
with  the  internal  articular  arteries,  and  with  the  recurrent  branch  of  the 
anterior  tibial  artery.    It  gives  off  the  following  branches. 

(a)  A  superficial  branch  accompanies  tlie  long  saphenous  nerve  beneath  the 
sartorius  muscle  to  the  integument  on  the  inner  side  of  the  knee. 

(b)  The  external  branch,  arising  from  the  lower  part  of  the  vessel,  crosses 
over  the  femur,  supplies  offsets  to  the  knee-joint,  and  forms  an  arch  a  little 
above  the  articular  surface,  by  anastomosing  with  the  superior  external  articular 
artery. 

Varieties  of  the  Femoral  Artery  and  Branclies. — Trunk. — Four  instances 
have  been  recorded  of  division  of  the  femoral  artery  below  the  origin  of  the 
profunda  into  two  vessels,  which  subsequently  were  reunited  near  the  opening  of 
the  adductor  magnus  so  as  to  form  a  smgle  popliteal  artery.  In  all  these  cases, 
the  arrangement  of  the  vessels  appears  to  have  been  similar.  To  one  of  them 
(that  first  observed)  special  interest  is  attached,  inasmuch  as  it  was  met  with  in  a 
patient  operated  upon  for  popliteal  aneurism.  (This  case  was  treated  by  Charles 
Bell,  and  recorded  in  "  The  London  Medical  and  Physical  Journal,"  vol.  Ivi. 
p.  134.    London,  182G.) 

The  femoral  artery  is  occasionally  replaced  at  the  back  of  the  thigh  by  a  trunk 
continuous  with  the  internal  iliac.  Having  passed  from  the  pelvis  through  the 
large  sacro-sciatic  notch,  this  trunk  accompanies  the  great  sciatic  nerve  along  the 
back  of  the  thigh  to  the  popliteal  space,  where  its  connections  and  termination 
become  similar  to  those  of  the  vessel  presenting  the  usual  arrangement.  Four 
examples  of  this  deviation  from  the  common  state  of  the  blood-vessel  have  been 
recorded.  Reference  is  made  to  these  in  a  Paper  in  vol.  36  of  the  Medico-Chirur- 
gical  Transactions,  giving  an  account  of  a  specimen  of  remarkable  deformity 
of  the  lower  limbs  of  a  man  in  whom  the  artery  was  so  transposed  on  both 
sides. 

Brandies. — The  dee})  femoral  is  occasionally  given  off  from  the  inner  side  of 
the  parent  trunk,  and  more  rarely  from  the  back  part  of  the  vessel.  Occasionally 
it  arises  at  a  distance  of  less  than  an  inch,  and  sometimes  of  more  than  two 
inches,  below  Poupart's  ligament.  It  was  even  found  by  Eichard  Quain  arising, 
in  one  instance,  above  Poupart's  lignment,  and  in  another  four  inches  below  it  ; 
but  in  the  latter  instance  the  internal  and  ex'  srnal  circumflex  arteries  did  not 
arise  from  the  profunda. 

The  external  circumflex  branch  sometimes  arises  directly  from  the  femoral 
artery  ;  or  it  may  be  represented  by  two  branches,  of  which,  in  most  cases,  one 
proceeds  from  the  femoral,  and  one  from  the  deep  femoral  :  both  branches,  how- 
ever, have  been  seen  to  arise  from  the  deep  femoral,  and  much  more  rarely,  both 
from  the  femoral  artery. 

The  internal  circumflex  branch  may  be  transferred  to  the  femoral  artery  above 
the  origin  of  the  profunda.  Examples  have  also  been  met  with  in  which  the 
internal  circumflex  arose  from  the  epigastric,  from  the  circumflex  iliac,  or  from 
the  external  iliac  artery. 

Many  occasional  branches  have  been  seen  arising  from  the  femoral,  as  the  deep 
epigastric  or  an  aberrant  obturator  ;  more  rarely  an  ilio-lumbar  or  a  dorsalis  penis, 
an  accessory  profmida  femoris,  or  an  accessory  external  circumflex.  The  great 
saplienmis  artery  is  an  occasional  vessel  of  some  magnitude.  It  arises,  when 
present,  either  above  or  below  the  origin  of  the  profunda,  and  running  at  first 
between  the  vastus  internus  and  adductor  magnus,  it  pierces  Hunter's  canal  to 
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reach  the  inner  aspect  of  the  knee  and  accompanies  the  long  saphenous  vein 
to  the  internal  malleolus  (Henle). 

SUBGICAL  ANATOMY   OP   THB   FEMORAL  ARTERY. 

The  femoral  artery  may  be  tied  in  two  parts  of  its  course,  either  at  the 
apex  of  Scarpa's  triangle  or  in  Hunter's  canal.  The  former  situation  is  that 
usually  preferred  by  surgeons,  owing  to  the  superficial  position  of  the  vessel,  and 
its  freedom  from  large  branches.  An  incision  about  three  and  a  half  inches 
long  is  made  in  the  direction  of  the  vessel,  and  so  that  the  centre  of  the  incision 
shall  be  about  four  and  a  half  inches  below  the  middle  of  Poupart's  ligament. 
The  integument  and  fascia  lata  are  cut  through  at  once,  and  the  sartorius 
muscle  exposed.  The  inner  edge  of  that  muscle  is  to  be  raised  and  turned 
outwards,  and  the  sheath  of  the  artery  scraped  through.  The  femoral  vein  is 
close  behind  the  artery  and  only  separated  by  a  thin  fibrous  partition,  and  the 
long  saphenous  nerve  is  to  its  outer  side.  The  needle  bearing  the  ligature  is  to  be 
passed  from  within  outwards,  its  point  being  kept  close  to  the  artery. 

To  reach  the  artery  in  Hunter's  canal  a  much  longer  incision  is  needed,  owing 
to  the  greater  depth  of  the  vessel.  The  integuments  are  cut  through  over  the 
inner  border  of  the  sartorius  muscle,  which  here  lies  directly  in  front  of  the 
artery,  avoiding  at  the  same  time  the  long  saphenous  vein.  The  fibrous  structure 
stretching  over  the  vessels  is  then  to  be  cut  through  and  the  artery  exposed.  The 
ligatui-e  is  passed  as  in  the  previous  operation. 

POPLITEAL  AETEEY. 

The  popliteal  artery  placed  at  the  back  of  the  knee-joint  extends 
along  the  lower  third  of  the  thigh  and  the  upper  part  of  the  leg,  reaching 
from  the  opening  in  the  great  adductor  to  the  lower  border  of  the 
popliteus  muscle.  It  is  continuous  above  with  the  femoral,  and  divides 
at  the  lower  end  into  the  anterior  and  posterior  tibial  arteries. 

This  artery  at  first  inclines  from  the  inner  side  of  the  limb  to  reach  a 
point  behind  the  middle  of  the  knee-joint,  and  thence  continues  to 
descend  vertically  to  its  lower  end.  Lying  deeply  in  its  whole  course, 
it  is  covered  for  some  distance  at  its  upper  end  by  the  semimembranosus 
muscle;  a  little  above  the  knee  it  is  placed  in  the  popliteal  space  ; 
inferiorly  it  is  covered  for  a  considerable  distance  by  the  gastrocnemius 
muscle  ;  and  at  its  termination  by  the  upper  margin  of  the  soleus  muscle. 

At  first  the  artery  lies  close  to  the  inner  side  of  the  femur  ;  in 
descending,  it  is  separated  by  an  interval  from  the  flat  or  somewhat 
hollowed  triangular  surface  at  the  lower  end  of  the  bone  ;  it  then  rests 
on  the  posterior  ligament  of  the  knee-joint,  and  afterwards  on  the  popli- 
teus muscle. 

Relation  to  Veins. — The  popliteal  vein  lies  close  to  the  artery,  behind 
and  somewhat  to  the  outer  side  till  near  its  termination,  where  it  crosses 
the  artery  and  is  placed  somewhat  on  the  inner  side.  The  vein  is 
frequently  double  along  the  lower  part  of  the  artery,  and,  more  rarely, 
also  at  the  upper  part.  The  short  saphenous  vein,  ascending  into  the 
popliteal  space  over  the  gastrocnemius  muscle,  approaches  the  artery  as 
it  is  about  to  terminate  in  the  popliteal  vein. 

Relation  to  the  Nerve. — The  inteiiialjjopliteal nerve  lies  at  first  to  the 
outer  side  of  the  artery,  but  much  nearer  to  the  surface  than  the  vessel : 
the  nerve  afterwards  crosses  over  the  artery,  and  is  placed  behind  and 
to  the  inner  side  below  the  joint. 

Beakches. — The  branches  of  the  popliteal  artery  may  be  arranged  in 
two  sets,  viz.,  the  muscular  and  the  articular. 

1 .  The  muscular  branches  are  divided  into  a  superior  and  an  inferior 
group. 
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(a)  The  si(2)crwr  brandies,  three  or  four  in  number,  are  distributed  to  the  lower 
ends  of  the  hamstring  muscles,  as  also  to  the  vasti  muscles,  and  anastomose  with 
the  perforating  and  articular  arteries. 


Fig.  295.  Fig.  295. — View  op  the  Popliteal  Artery  and  its 

Branches  in  the  Right  Leg  (from  Tiedemann).  ^ 

a,  biceps  muscle  ;  h,  semi-membrfl.nosus  ;  c,  semi- 
tendinosus  ;  1,  the  popliteal  artery  ;  2,  3,  the  superficial 
sural  branches  ;  4,  the  outer,  5,  the  inner  superior 
articular  branch  ;  6,  the  superior  muscular  ;  7,  the 
inferior  muscular  or  deep  sural  branches. 

{h)  The  inferior  muscular  branches,  or  sural  arteries, 
usually  two  in  number,  and  of  considerable  size, 
arise  from  the  back  of  the  popliteal  artery,  opposite 
the  knee-joint,  and  enter,  one  the  outer  and  the  other 
the  inner  head  of  the  gastrocnemius  muscle,  which 
they  supply,  as  well  as  the  fleshy  part  of  the  plantaris 
muscle. 

Over  the  surface  of  the  gastrocnemius  will  be  found 
at  each  side,  and  in  the  middle  of  the  limb,  slender 
branches,  which  descend  a  considerable  distance  along 
the  calf  of  the  leg,  and  end  in  the  integument. 
These  small  vessels  (superficial  sural)  arise  separately 
from  the  popliteal  artery,  or  from  some  of  its 
branches. 

2.  The  articular  arteries.  Two  of  these 
pass  oft  nearly  at  right  angles  from  the  pop- 
liteal artery,  one  to  each  side,  above  the  flexure 
of  the  joint,  whilst  two  have  a  similar  arrange- 
ment below  it,  and  a  fifth  passes  from  behind  into  the  centre  of  the 
joint. 

{a)  The  upper  internal  articular  ai-fcery  winds  round  the  femur  just  above  the 
inner  condyle  ;  and,  passing  under  the  tendon  of  the  great  adductor  and  the 
vastus  internus,  divides  into  two  branches  ;  one  of  these,  comparatively  super- 
ficial, enters  the  substance  of  the  vastus,  and  inosculates  with  the  anastomotic 
branch  of  the  femoral,  and  with  the  lower  internal  articular  artery.  The  other 
branch  runs  close  to  the  femur,  ramifies  upon  it,  and  also  on  the  knee-joint,  and 
communicates  with  the  upper  external  articular  artery. 

(Z>)  The  upper  external  articular  artery  passes  outwards  a  little  above  the  outer 
condyle  of  the  femur,  under  cover  of  the  biceps  muscle,  and,  after  perforating 
the  intermuscular  septum,  divides  into  a  superficial  and  a  deep  branch.  The 
latter,  lying  close  upon  the  femur,  spreads  branches  upon  it  and  the  articulation, 
and  communicates  with  the  preceding  vessel,  with  the  anastomotic  of  the  femoral, 
and  with  the  lower  external  articular  artery;  the  superficial  branch  descends 
through  the  vastus  to  the  patella,  anastom.osing  with  other  branches  and  assisting 
in  the  supply  of  the  joint. 

(c)  The  lower  internal  articular  artery  passes  downwards  below  the  internal 
tuberosity  of  the  tibia,  lying  between  the  bone  and  the  internal  lateral  ligament; 
its  branches  ramify  on  the  front  and  inner  pari;  of  the  joint,  as  far  as  the  patella 
and  its  ligament. 

(//)  The  lower  external  articular  ai-tery  takes  its  com-se  outwards,  under  cover 
of  the  outer  head  of  the  gastrocnemius  in  the  first  instance,  and  afterwards 
under  the  external  lateral  ligament  of  the  knee  and  the  tendon  of  the  biceps 
muscle,  passing  above  the  head  of  the  fibula.  Having  reached  the  fore  part 
of  the  joint,  it  divides  near  the  patella  into  branches,  some  of  which  communi- 
cate with  the  lower  articular  artery  of  the  opposite  side,  and  with  the  recuiTcnt 
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"brancli  from  the  anterior  tibial ;  T\^liilst  others  ascenci,  and  raiastomose  vrith  the 
upper  articular  arteries. 

(e)  The  middle  o)'  azygos  articular  artery  is  a  small  branch  which  arises  opposite 
the  flexure  of  the  joint,  and,  piercing  the  posterior  ligament,  supplies  the  crucial 
ligaments  and  other  structures  within  the  articulation. 


Fig.    296. — Anterior   view  op  the  Deep  Arterial  ■ 
Branches  surrounding  the  Knee- Joint  and  their 
Anastomoses  (from  Tiedemann).  \ 

a,  the  patehar  articular  surface  of  the  femur  ;  h,  the 
posterior  surface  of  the  patella  which,  with  the  ligamentum 
patellfB,  has  been  turned  down  ;  c,  the  head  of  the  fibula  ; 
]  and  2,  branches  of  the  internal  superior  articular  branch 
of  the  popliteal  ramifying  on  the  periosteum,  and  anasto- 
mosing with  the  external  superior  articular  branch  3,  and 
with  other  arteries  within  and  below  the  joint  ;  4,  branches 
of  the  internal  inferior  articular  ;  5,  external  inferior 
articular  ;  6,  recurrent  of  the  anterior  tibial  artery. 

■Varieties.— Deviations  from  the  ordinary  condition 
of  the  popliteal  artery  are  not  frequently  met  with. 
The  principal  departure  from  the  ordinary  arrange- 
ment consists  in  its  high  division  into  terminal 
branches.  Such  an  early  division  has  been  found  to 
take  place  most  frequently  opposite  the  flexure  of 
the  knee-joint,  and  not  higher. 

In  a  few  instances,  the  popliteal  artery  has  been 
seen  to  divide  into  the  anterior  tibial  and  peroneal 
arteries — the  posterior  tibial  being  small  or  absent. 
In  a  single  case,  the  popliteal  artery  was  found  to 
di^dde  at  once  into  three  terminal  vessels,  viz..  the 
peroneal  and  the  anterior  and  posterior  tibial  arteries. 

The  azygos  articular  branch  frequently  arises  from  one  of  the  other  articular 
branches,  especially  from  the  upper  and  external  branch.  There  are  sometimes 
several  smaU  middle  articular  branches. 


POSTERIOR  TIBIAL  ARTERY. 

The  posterior  tibial  artery  is  situated  along  the  back  pa.rt  of  the 
leg,  between  the  superficial  and  deep  layers  of  muscles,  and  is  firmly 
bound  down  to  the  deep  muscles  by  the  fascia  which  covers  them.  It 
extends  from  the  lower  border  of  the  popliteus  muscle,  where  it  is 
continuous  with  the  popliteal  artery,  down  to  the  inner  side  of  the 
calcaneum,  where  it  terminates  beneath  the  origin  of  the  abductor 
pollicis  muscle  by  dividing  into  the  external  and  internal  plantar 
arteries. 

Placed  at  its  origin  opposite  the  interval  between  the  tibia  and 
fibula,  it  approaches  the  inner  side  of  the  leg  as  it  descends,  and  lies 
behind  the  tibia ;  at  its  lower  end  it  is  placed  midway  between  the 
inner  malleolus  and  the  prominence  of  the  heel.  Yery  deeply  seated 
at  the  upper  part,  where  it  is  covered  by  the  fleshy  portion  of  the 
gastrocnemius  and  soleus  muscles,  it  becomes  comparatively  superficial 
towards  the  lower  part,  being  there  covered  only  by  the  integument  and 
two  layers  of  fascia,  and  by  the  annular  ligament  behind  the  inner 
malleolus.  It  lies  successively  upon  the  tibialis  posticus,  the  flexor 
longus  digitorura,  and,  at  its  lower  end,  directly  on  the  tibia  and  the 
ankle-joint.  Behind  the  ankle,  the  tendons  of  the  tibialis  posticus 
and  flexor  longus  digitorum  lie  between  the  artery  and  the  internal 
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malleolus  ;  whilst  the  tendon  of  the  flexor  longus  poUicis  is  to  the  outer 
side  of  the  artery. 

Relation  io  ihe  Veins  and  Nerve. — The  posterior  tibial  artery,  like  the 
other  arteries  below  the  knee,  is  accompanied 
Fig.  207.  by  two  vence  comites.     The  iiosterior  tibial 

nerve  is  at  first  on  the  inner  side  of  the  artery, 
but  in  the  greater  part  of  its  course  the  nerve 
is  close  to  the  outer  side  of  the  vessel. 


Fig.  297. — Deep  posterior  view  of  the  Arteries  of 
THE  Leg  (from  Tiedemann).  \ 

a,  lower  pai't  of  the  adductor  magnus  muscle  ;  h,  origin 
of  the  inner  head  of  the  gastrocnemius  ;  outer  head  and 
plantaris  ;  d,  tendon  of  the  semimembranosus  muscle  ; 
e,  popliteus  ;  /,  upper  part  of  the  soleus  divided  below  its 
origin  from  the  head  of  the  fibula  ;  g,  peroneus  longus  ; 
h,  flexor  longus  poUicis  ;  i,  flexor  communis  digitorum  ; 
1,  upper  part  of  the  popliteal  artery;  2,  origin  of  the 
superior  articular  branches  ;  3,  origin  of  the  inferior 
articular  branches  ;  the  middle  or  azygos  branch  is  seen 
between  these  numbers;  4,  division  of  the  popliteal 
artery  into  anterior  and  posterior  tibial  arteries  ;  5,  5', 
posterior  tibial  ;  6,  peroneal  artery  ;  6',  its  continuation  as 
posterior  peroneal ;  between  5',  and  6',  the  communicating 
branch  ;  7,  calcaneal  branches  ;  8,  external  branclies  of 
the  metatarsal  of  the  dorsalis  pedis  artery. 

Branches. — The  posterior  tibial  artery 
furnishes  numerous  small  branches,  and  one 
large  branch — the  peroneal  artery. 

Small  Branclies. — (ji^  Several  mmcnlar  branclies 
aiise  from  the  posterior  tibial  artery,  and  are  dis- 
tributed principally  to  the  deep-seated  muscles  in 
its  neighbourhood,  besides  one  or  two  of  considerable 
size  to  the  inner  part  of  the  soleus  muscle. 

iV)  The  nutrient  artery  of  the  tibia,  which  is  the 
largest  of  its  kind  in  the  body,  arises  from  the  pos- 
terior tibial  artery  near  its  commencement,  and, 
after  giving  small  branches  to  the  muscles,  enters 
the  nutrient  foramen  in  the  bone,  and  ramifies  on 
the  medullary  membrane.  This  vessel  not  unfre- 
quently  arises  from  the  anterior  tibial  artery. 

(6)  A  coiniminicating  branch  from  the  peroneal 
artery,  passing  transversely,  joins  the  posterior  tibial 
about  two  inches  above  the  ankle-joint. 

The  peroneal  artery  lies  deeply  along  the 
back  part  of  the  leg,  close  to  the  fibula.  Aris- 
ing from  the  posterior  tibial  artery  about  an 
inch  below  the  lower  border  of  the  popliteus 
muscle,  it  inclines  at  first  obliquely  towards 
the  fibula,  and  then  descends  nearly  perpen- 
dicularly along  that  bone  and  behind  the  outer 
ankle,  to  reach  the  side  of  the  os  calcis.  In 
the  upper  part  of  its  course,  this  artery  is 
covered  by  the  soleus  muscle  and  the  deep  fascia,  and  afterwards  by 
the  flexor  longus  pollicis.  which  is  placed  over  it  as  far  as  the  outer 
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malleolus  ;  below  this  point,  the  vessel  is  covered  only  by  the  common 
integument  and  the  fascia.  The  peroneal  artery  rests  at  first  against 
the  upper  part  of  the  tibialis  posticus  muscle,  and  afterwards  in  the 
greater  part  of  its  course,  it  is  surrounded  by  fibres  of  the  flexor  longus 
poUicis,  lying  close  inside  the  projecting  posterior  ridge  of  the  fibula. 
Descending  beyond  the  outer  malleolus,  it  terminates  in  branches  on 
the  outer  surface  and  back  of  the  os  calcis. 

Branches. — (n)  Muscular  brandies  from  the  upper  part  of  the  peroneal  artery 
pass  to  the  soleus,  the  tibialis  posticus,  the  flexor  longus  poUicis,  and  the  peronei 
muscles. 

(Jj)  A  nutrient  artery  enters  the  fibula. 

(cO  The  anterior  lyeroneal  artery  arises  about  two  inches  above  the  outer 
malleolus,  and,  immediately  piercing-  the  interosseous  membrane,  descends  along- 
the  front  of  the  fibula,  covered  by  the  peroneus  tertius  muscle,  and,  dividing  into 
branches,  reaches  the  outer  ankle,  and  anastomoses  with  the  external  malleolar 
branch  of  the  anterior  tibial  artery.  It  supplies  vessels  to  the  ankle-joint,  and 
ramifies  on  the  front  and  outer  side  of  the  tarsus,  inosculating  more  or  less  freely 
with  the  tarsal  arteries. 

{d^  The  terminal  branches  anastomose  with  the  external  malleolar  and  with 
the  tarsal  arteries  on  the  outer  side  of  the  foot ;  and  behind  the  os  calcis  with 
ramifications  of  the  posterior  tibial  artery. 

The  coutmunicating  branch,  lying  close  behind  the  tibia,  about  two  inches 
from  its  lower  end,  is  a  transverse  branch  situated  close  to  the  bones,  which  con- 
nects the  peroneal  with  the  posterior  tibial  artery. 

Varieties. — The  ])osterior  tibial  artery,  as  well  as  the  anterior  tibial,  is 
leng-thened  in  those  instances  in  which  the  popliteal  artery  divides  higher  up 
than  usual.  Not  unfrequently  the  posterior  tibial  artery  is  diminished  in  size, 
and  is  subsequently  reinforced  either  by  a  transverse  branch  from  the  peroneal 
in  the  lower  part  of  the  leg,  or,  in  rare  instances,  by  two  transverse  vessels,  one 
crossing  close  to  the  bone,  and  the  other  over  the  deep  muscles.  In  other 
instances  the  posterior  tibial  may  exist  only  as  a  short  muscular  trunk  in  the 
upper  part  of  the  leg,  while  an  enlarged  peroneal  artery  takes  its  place  from 
above  the  ankle  downwards  into  the  foot. 

The  j^ej'oneal  artery  has  been  found  to  arise  lower  down  tlian  usual,  about  three 
inches  below  the  popliteus  muscle ;  and,  on  the  contrary,  it  sometim.es  commences 
higher  up  from  the  posterior  tibial,  or  even  from  the  popliteal  artery  itself.  In 
some  cases  of  high  division  of  the  popliteal  artery,  the  peroneal  artery  is  trans- 
ferred to  the  anterior  tibial.  It  more  frequently  exceeds  than  falls  short  of 
the  ordinary  dimensions,  being  enlarged  to  reinforce  the  posterior  tibial.  In 
those  rare  instances  in  which  it  is  lost  before  reaching  the  lower  part  of  the  leg, 
■a  branch  of  the  posterior  tibial  takes  its  place.  The  anterior  peroneal  branch  is 
sometimes  enlarged  to  compensate  for  the  small  size  of  the  anterior  tibial  artery 
in  the  lower  part  of  the  leg,  or  to  supply  the  place  of  that  artery  on  the  dorsum 
of  the  foot ;  or  it  may  be  absent  and  be  replaced  by  the  anterior  tibial.  In  a 
singular  case,  recorded  by  Otto,  the  peroneal  artery  was  wholly  wanting. 


PLANTAR  ARTERIES. 

The  external  and  internal  plantar  arteries  are  the  branches  into 
is^hich  the  posterior  tibial  divides  in  the  hollow  of  the  calcaneum,  where 
it  is  covered  by  the  origin  of  the  abductor  pollicis. 

The  internal  plantar  artery,  much  smaller  than  the  external,  is 
directed  forwards,  along  the  inner  side  of  the  foot.  Placed  at  first 
under  cover  of  the  abductor  pollicis,  it  passes  forwards  in  the  groove 
between  that  muscle  and  the  short  flexor  of  the  toes,  near  the  line 
separating  the  middle  from  the  inner  portion  of  the  plantar  fascia,  and 
on  reaching  the  extremity  of  the  first  metatarsal  bone,  considerably 
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diminished  in  size,  it  terminates  by  runninc^  dong  the  inner  border  of 
the  great  toe,  anastomosing  with  the  digital  branches. 

Fig.  298.  Fig.  298. — Superficial  view  of  the  Arteries  m 

THE  Sole  op  the  Right  Foot  (from  Tiedeinann).  ^ 

a,  tuberosity  of  the  calcaneum  close  to  the  origin  of 
the  flexor  brevis  digitorum  (cut  short)  and  the  ab- 
ductor pollicis,  of  which  a  part  is  removed, .  to  show 
the  plantar  arteries  ;  b,  abductor  pollicis  ;  c,  abductor 
minimi  digiti  ;  d,  tendon  of  the  flexor  pollicis  longus  ; 
e,  tendon  of  the  flexor  communis  longus  ;  e',  its  four 
slips,  close  to  the  lumbricales  muscles,  passing  on  to 
perforate  the  tendons  of  the  flexor  brevis  ;  /,  flexor 
accessorius  ;  g,  flexor  brevis  minimi  digiti :  1,  posterior 
tibial  dividing  into  the  plantar  arteries  ;  2,  2',  external 
plantar  ;  3,  internal  plantar  ;  3',  the  same  passing  for- 
ward to  communicate  with  4,  the  digital  branch  for  the 
^  great  toe,  derived  from  the  dorsal  artery  of  the  foot ;  5, 
first  digital  or  external  plantar  branch  to  the  fifth  toe  ;  6, 
placed  in  the  angle  of  division  of  the  second  plantar 
S  digital  artery,  between  the  fourth  and  fifth  toes  ;  7,  the 
third  plantar  digital  arteiy  dividing  similarly  between 
the  third  and  fourth  toes  ;  8 ,  the  fourth  plantar  digital 
artery  dividing  similarly  between  the  second  and  third 
toes  ;  9,  the  plantar  digital  artery  dividing  similarly 
between  the  first  and  second  toes  ;  10,  internal  plantar 
artery  of  the  great  toe  ;  11,  calcaneal  branches  of  the 
plantar  arteries,  anastomosing  with  12,  the  calcaneal 
branches  of  the  posterior  peroneal  artery. 

Branches. — The  internal  plantar  artery  gives  off 
numerous  small  twigs,  which  may  be  disting-uished 
in  sets  as  follows  : — {a)  muscular  branches  to 
the  abductor  pollicis  and  flexor  brevis  digitoriim  ; 
(?>)  offsets  which  incline  towards  the  inner  border  of  the  foot,  and  communi- 
cate with  branches  of  the  dorsal  arteries ;  and  (c)  cutaneous  offsets  which 
appear  in  the  furrov/  between  the  middle  and  inner  portions  of  the  plantar 
fascia. 

The  external  plantar  artery,  of  considerable  size,  at  first  inclines 
outwards  and  then  forwards,  to  reach  the  base  of  the  fifth  metatarsal 
bone  :  it  then  turns  obliquely  inwards  across  the  foot,  to  gain  the 
interval  between  the  bases  of  the  first  and  second  metatarsal  bones, 
where  it  joins,  by  a  communicating  branch,  with  the  dorsal  artery  of 
the  foot ;  and  thus  is  completed  the  plantar  arch,  the  convexity  of  which 
is  turned  forward.  At  first  the  artery  is  placed,  together  with  the 
external  plantar  nerve,  between  the  calcaneum  and  the  abductor  pol- 
licis j  further  on  it  lies  between  the  flexor  brevis  digitorum  and  flexor 
accessorius.  As  it  turns  forwards  it  lies  in  the  interval  between  the 
short  flexor  of  the  toes  and  the  abductor  of  the  little  toe,  being  placed 
along  the  line  separating  the  middle  from  the  external  portion  of  the 
plantar  fascia,  and  covered  by  that  membrane.  The  remainder  of  the 
artery,  which  turns  inwards  and  forms  the  plantar  arch,  is  placed  deeply 
against  the  interosseous  muscles,  and  is  covered  by  the  flexors  of  the 
toes  and  the  lumbricales  muscles. 

Branches. — A.  In  its  course  to  tlie  fifth  metacarjml  love  the  external  plantar 
artery  gives  off  («)  branches  to  the  skin  of  the  heel ;  {h')  numeror^.s  muscular 
branches  ;  (c)  email  offsets  which  run  outwards  over  the  border  of  the  foot,  and 
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anastomose  with  the  dorsal  arteries  ;  and  (d)  others  which  ai}pear  in  the  furrow 
between  the  middle  and  outer  divisions  of  the  plantar  fascia. 

B.  J'rom  the  jjlantar  arch  are  given  off  the  following  more  important  branches. 

{a^  The  posterior  perforating  branches,  three  in  number,  pass  upwards  through 
the  back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  the 
dorsal  interosseous  muscles,  and  on  reaching  the  dorsum  of  the  foot  inosculate 
vv^ith  the  interosseous  branches  of  the  metatarsal  artery. 

Fig.  299. — Deep  view  of  the  Arteries  in  the  Sole 
OF  THE  Right  Foot  (from  Tiedemann;.  \ 

All  the  muscles  have  been  removed,  a,  the  calcaneal 
tuberosity  ;  h,  the  scaphoid  bone  and  end  of  the  calcaneo- 
scaphoid  ligament  ;  c,  to  a,  calcaneo-cuboid  ligament  ; 
dy  its  deep  part  ;  e,  scapholdo-cuneiform  ligament  ;  /, 
one  of  the  sesamoid  bones  of  the  great  toe  ;  1,  posterior 
tibial  artery  dividirg  into  the  plantar  arteries  ;  ,2,  2', 
external  plantar  artery  ;  2',  2",  deep  plantar  arch  termi- 
nating by  communication  with  the  dorsal  artery  of  the 
foot  ;  3,  3',  internal  plantar  artery  ;  3",  its  communica- 
tion with  the  internal  digital  of  the  great  toe ;  4, 
branches  of  the  internal  plantar  to  the  inside  of  the  foot  ; 
5,  5',  first  digital  or  external  plantar  branch  of  the  fifth 
toe  ;  6,  second  plantar  digital  artery  ;  6',  interval  of  the 
division  of  the  same  between  the  fourth  and  fifth  toes  ; 
7,  tliird  plantar  digital ;  7',  its  distribution  to  the  third 
and  fourth  toes  ;  8,  fourth  plantar  digital  ;  8',  its  dis- 
tribution to  the  second  and  third  toes  ;  9,  fifth  plantar 
digital  ;  9',  its  distribution  to  the  first  and  second  toes  ; 
10,  internal  plantar  digital  branch  of  the  great  toe  ; 
at  the  upper  numbers,  6,  7,  and  8,  the  posterior  per- 
forating branches  of  the  interosseous  arteries  are  jDar 
tially  indicated  ;  at  2",  the  large  communication  between 
the  plantar  arch  and  the  dorsalis  pedis  artery  ;  above 
6',  7',  and  8',  are  situated  the  anterior  perforating 
arteries,  not  represented  in  the  figure;  11,  and  12, 
calcaneal  branches  of  the  plantar  and  posterior  peroneal 
arteries. 

(J))  The  <Z/(7/7«Z  branches  are  four  in  number.  The 
■first  digital  branch  inclines  outwards  from  the  outer- 
most part  of  the  plantar  arch,  opposite  the  end  of  the  fourth  metatarsal  space,, 
crosses  under  cover  of  the  abductor  minimi  digiti,  and  runs  along  the  outer 
border  of  the  phalanges  of  the  little  toe.  The  second  digital  branch  passes  for- 
wards along  the  fourth  metatarsal  space,  and  near  the  cleft  between  the  fourth 
and  fifth  toes  divides  into  two  vessels,  which  course  along  the  contiguous, 
borders  of  those  toes,  and  end  on  the  last  phalanges.  The  th  ird  digital  branch, 
is  similarly  disposed  of  on  the  foui'th  and  third  toes.  The  fourth  ends  in  lili& 
manner  on  the  third  and  second  toes. 

The  digital  artery  which  supplies  the  opposed  sides  of  the  first  and  second  toes,, 
and  that  which  runs  on  the  inner  side  of  the  first  toe.  arise  deeply  between  the 
first  and  second  metatarsal  bones,  usually  from  that  part  of  the  arch  which  is 
formed  by  the  end  of  the  dorsal  artery  of  the  foot. 

Thus,  as  in  the  fingers,  collateral  arteries  pass  along  the  sides  of  the  flexor 
sui-face  of  each  of  the  toes.  Near  the  base  of  the  last  phalanx  these  inosculate 
so  as  to  form  an  arch,  from  the  convexity  of  which  minute  vessels  pass  forwards 
to  the  extremity  of  the  toe,  and  to  the  matrix  of  the  nail, 

(c)  An  anterior  imforatinrj  branch  is  sent  upwards  by  each  of  the  digital 
arteries  of  the  three  outer  interspaces  near  its  bifurcation,  to  communicate  with 
the  corresponding  digital  branch  of  the  metatarsal  artery  of  the  dorsum  of  the 
foot. 

Varieties. — The  posterior  perforating  branches,  which  are  usually  very  small 
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vessels,  are  sometimes  enlarged,  and  furnish  the  interosseous  arteries  on  the  upper 
surface  of  the  foot ;  the  metatarsal  branch  of  the  dorsal  artery,  from  which  the 
interosseous  arteries  are  usually  derived,  being  in 
Fig.  300.  that  case  very  small. 


Fig.  300.  —Anterior  view  op  the  Arteries  op  the 
Leg  and  Dorsum  op  the!  Foot  (from  Tiedemann),  ^ 

The  tibialis  anticiis  muscle  is  drawn  towards  the  inner 
side  so  as  to  bring  the  anterior  tibial  artery  into  view  ; 
the  extensor  proprius  pollicis,  the  long  common  extensor 
of  the  toes,  and  the  peroneus  tei'tius  muscles  in  their 
lower  part,  and  the  whole  of  the  extensor  communis 
l)revis,  have  been  removed.  1,  external  superior  articular 
branch  of  the  popliteal  artery,  ramif3'ing  on  the  parts 
surrounding  the  knee,  and  anastomosing  with  the  other 
articular  branches  and  with  2,  the  recurrent  branch  of 
the  aifterior  tibial  artery  ;  3,  3,  anterior  tibial,  giving  off 
muscular  branches  on  each  side  ;  4,  dorsal  artery  of 
the  foot ;  5,  external  anterior  malleohxr  artery  coming 
off  from  the  anterior  tibial,  and  anastomosing  with 
the  anterior  pei'oneal  ai'tery  which  is  seen  descending 
upon  the  lower  part  of  the  fibula  :  the  internal  malleolar 
is  represented  proceeding  from  the  other  side  of  the 
anterior  tibial  artery  ;  6,  the  tarsal  branch  of  the  dorsal 
artery,  represented  in  this  instance  as  larger  than  usual 
and  furnishing  some  of  the  branches  of  the  next  artery  ; 
7,  the  metatarsal  branch,  giving  off  the  dorsal  inter- 
osseous arteries  :  (in  the  first  interosseous  space  the 
dorsal  artery  of  the  foot  is  seen  to  give  off  the  anasto- 
mosing branch  which  unites  with  the  deep  plantar  arch  ;) 
between  8,  and  8,  the  collateral  branches  of  the  dorsal 
digital  arteries. 

ANTEEIOK  TIBIAL  ARTERY. 

The  anterior  tibial  artery,  placed  along 
the  fore  part  of  the  leg,  is  at  first  deeply 
seated,  but  gradually  approaches  nearer  to  the 
surface  as  it  descends.  It  extends  from  the 
division  of  the  popliteal  artery  to  the  bend  of 
the  ankle  ;  whence  it  is  afterwards  prolonged 
to  the  interval  between  the  first  and  second 
metatarsal  bones,  under  the  name  of  dorsal 
artery  of  the  foot. 

The  anterior  tibial  artery  is  at  first  directed 
forwards  to  reach  the  anterior  surface  of  the 
interosseous  ligament,  passing  through  the 
divided  upper  end  of  the  tibialis  posticus,  and 
through  the  interval  left  unoccupied  by  the 
interosseous  ligament.  It  then  extends  ob- 
liquely downwards  to  the  middle  of  the  ankle- 
joint,  in  a  direction  which  may  be  nearly 
indicated  by  a  line  drawn  from  the  inner 
side  of  the  head  of  the  fibula  to  midway 
between  the  two  malleoli.  Lying  with  the 
tibialis  anticus  on  its  inner  side,  and  having 
the  extensor  communis  digitorum  and,  lower 
down,  the  extensor  propius  pollicis  on  its  outer  side,  the  vessel  is 
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deeply  placed  at  the  upper  part  of  the  leg,  where  those  muscles 
are  fleshy ;  but  it  is  comparatively  superficial  below,  between  their 
tendons,  and  comes  forward  upon  the  tibia.  At  the  bend  of  the  ankle 
it  is  covered  by  the  annular  ligament,  and  is  crossed  from  witlioiifc 
inwards  by  the  tendon  of  the  extensor  proprius  pollicis.  In  its  obhqu'j 
course  downwards  the  anterior  tibial  artery  lies  at  first  close  to  the 
interosseous  ligament,  and  is  then  at  a  considerable  distance  from  the 
spine  of  the  tibia  ;  but  in  descending  it  gradually  approaches  that  ridge, 
and  towards  the  lower  part  of  the  leg  is  supported  on  the  anterior  surface 
of  the  bone 

Relation  to  Veins  and  Nerves. — The  anterior  tibial  artery  is  accompa- 
nied by  two  veins  (venae  comites).  The  anterior  tibial  nerve,  coming 
from  the  outer  side  of  the  head  of  the  fibula,  approaches  the  artery  at 
some  distance  below  the  place  where  the  vessel  appears  in  frout  of  the 
interosseous  ligament.  Lower  down,  the  nerve  for  the  most  part  lies  in 
front  of  the  artery,  but  often  changes  its  position  from  the  one  side  of 
the  vessel  to  the  other. 

Branches. — Besides  numerous  small  muscular  branches,  the  anterior  tibial 
artery  furnishes  the  following-. 

{a)  The  rccnrrent  artery,  given  off  as  soon  as  the  anterior  tibial  reaches  the 
front  of  the  leg,  ascends  through  the  fibres  of  the  tibialis  anticus,  and,  ramifying- 
on  the  outside  and  front  of  the  knee-joint,  anastomoses  with  the  inferior  articular 
and  otlier  branches  of  the  popKteal  artery, 

(Jj)  The  malleolar  arteries,  two  in  number,  external  and  internal,  are  given  off 
near  the  ankle-joint,  but  are  very  variable  in  size  and  mode  of  origin.  The 
internal  branch  passes  beneath  the  tendon  of  the  tibialis  anticus  to  the  inner 
ankle,  and  communicates  with  branches  of  the  posterior  tibial  artery.  The 
external  branch  passes  outwards  u.nder  the  tendon  of  the  common  entensor  of 
the  toes,  and  anastomoses  with  the  anterior  division  of  the  peroneal  artery,  and 
also  with  some  ascending  or  recurrent  branches  from  the  tarsal  branch  of  the 
dorsal  artery  of  the  foot. — These  malleolar  arteries  supply  articular  branches  to 
the  neighbouring  joints. 

DORSAL   ARTEBY   OP   THE  FOOT. 

The  dorsal  artery  of  the  foot  (dorsalis  pedis),  the  continuation  of 
the  anterior  tibial  artery,  extends  from  the  termination  of  that  vessel 
at  the  bend  of  the  ankle,  to  the  posterior  end  of  the  first  metatarsal 
space.  At  this  spot  it  divides  into  two  branches,  of  which  one  pro- 
ceeds forwards  in  the  first  interosseous  space,  whilst  the  other  dips  into 
the  sole  of  the  foot,  and  terminates  by  inosculating  with  the  plantar 
arch.  The  dorsal  artery  of  the  foot  lies  in  the  interval  between  the 
tendon  of  the  proper  extensor  of  the  great  toe,  and  that  of  the  long- 
extensor  of  the  other  toes  ;  and  is  covered  by  a  deep  layer  of  fascia, 
which  binds  it  to  the  parts  beneath.  Near  its  end  it  is  crossed  by  the 
innermost  tendon  of  the  short  extensor  of  the  toes. 

Two  veins  accompany  this  artery  ;  the  anterior  tibial  nerve  lies  on 
its  outer  side. 

BiiAJiCHES. — The  principal  branches  of  the  dorsal  artery  of  the  foot 
are  directed  outwards  and  forwards  upon  the  tarsus  and  metatarsus, 
and  are  named  accordingly.  Some  small  offsets  also  run  obliquely 
inwards,  and  ramify  upon  the  inner  side  of  the  foot. 

{a)  The  tarsal  branch  arises  from  the  artery  usually  where  it  crosses 
the  scaphoid  bone,  but  its  point  of  origin  varies  in  different  instances. 
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It  inclines  forwards  and  outwards  upon  the  tarsal  bones  covered  by  the 
short  extensor  muscle  of  the  toes,  then  curving  backwards  towards  the 
cuboid  bone,  divides  into  branches  which  take 
different  directions  over  the  tarsus. 


Fis.  801. 


Fig.  301. — Anterior  view  op  the  Arteries  of  the 
Leg  and  L'orsum  op  the  Foot  (from  Tiedemann).  \ 

The  tibialis  anticus  muscle  is  drawn  towards  the  inner 
side  so  as  to  bring  the  anterior  tibial  artery  into  view, 
the  extensor  proprius  pollicis,  the  long  common  extensor 
of  the  toes,  and  the  peronens  tertius  muscles  in  their 
lower  part,  and  the  whole  of  the  extensor  communis 
brevis,  have  been  removed.  1,  external  superior  articular 
branch  of  the  popliteal  artery,  ramifying  on  the  parts 
surrounding  the  knee  ;  and  anastomosing  with  the  other 
articular  bi-anches,  and  with  2,  the  recurrent  branch  of 
the  anterior  tibial  artery  ;  3,  3,  anterior  tibial,  giving 
off  muscular  branches  on  each  side  ;  4,  dorsal  artery 
of  the  foot  ;  5,  external  anterior  malleolar  artery  coming 
off  from  the  anterior  tibial  and  anastomosing  with  the 
anterior  peroneal  artery  which  is  seen  descending  upon 
the  lower  part  of  the  fibula  ;  the  internal  malleolar  is 
represented  proceeding  from  the  other  side  of  the  anterior 
tibial  artery  ;  6,  the  tarsal  branch  of  the  dorsal  artery, 
represented  in  this  instance  as  larger  than  usual  and 
furnishing  some  of  the  branches  of  the  next  artery  ;  7, 
the  metatarsal  branch,  giving  off  the  dorsal  interosseous 
arteries  ;  (in  the  first  interosseous  space  the  dorsal  artery 
of  the  foot  is  seen  to  give  off  the  anastomosing  branch 
■which  unites  with  the  deep  plantar  arch  ;)  between  8 
and  8,  the  collateral  branches  of  the  dorsal  digital 
arteries. 

Its  branches  supply  the  extensor  brevis 
'digitorum  muscle  and  the  tarsal  joints,  and 
anastomose  with  the  external  plantar,  the 
metatarsal,  the  external  malleolar,  and  the 
peroneal  arteries. 

{!))  The  metatarsal  artery  arises  farther 
forwards  than  the  preceding  vessel,  and  is 
directed  outwards  like  it,  beneath  the  short 
extensor  muscle.     Sometimes  there  are  two 
r*  ^  metatarsal  arteries,  the  second  being  of  smaller 

size  ;  and  not  unfrequently,  when  there  is  but 
a  single  vessel  of  this  name,  it  arises  in  com- 
mon with  the  tarsal  artery.  Its  direction  is 
necessarily  influenced  by  these  circumstances  ; 
being  oblique  when  it  arises  far  back,  and 
almost  transverse  when  its  origin  is  situated 
farther  forwards  than  usual.  It  anastomoses 
with  the  tarsal  and  external  plantar  arteries, 
and  gives  off"  interosseous  branches. 

Tlie  three  interosseous  branches  are  small  straight 
vessels  which  pass  forwards  along  the  three  outer 
interosseous  spaces,  resting-  upon  the  dorsal  inter- 
osseous muscles.  Somewhat  behind  the  clefts  be- 
tween the  toes  each  divides  into  two  branches,  which  run  forward  along  the 
contiguous  borders  of  the  corresponding  toes,  forming  their  dorsal  collateral 
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"branches.  Moreover,  from  the  outermost  of  these  interosseous  arteries  a  small 
branch  is  given  off,  which  g-ains  the  outer  border  of  the  little  toe,  and  forms  its 
external  collateral  branch.  These  arteries  communicate  with  the  plantar  arch 
opposite  the  fore  part  of  the  interosseous  spaces,  by  means  of  the  anterior 
fcrforatbig  branches,  and  at  the  back  part  of  the  interosseous  spaces,  by  the 
'posterior  ijcrforating  branches. 

(c)  The  dorsal  artery  of  the  great  toe  (dorsalis  hallttcis)  is  con- 
tinued forwards  from  the  dorsal  artery  of  the  foot  at  the  point  where  it 
dips  down  to  the  sole.  This  branch  runs  along  the  outer  surface  of  the 
first  metatarsal  bone,  and  furnishes  the  small  dorsal  digital  vessels  of 
the  great  toe  and  adjacent  side  of  the  second  toe. 

{d)  The  plantar  digital  "brancli  of  tlie  first  space  is  given  off 
from  the  dorsal  artery  between  the  heads  of  the  first  interosseous 
muscle,  near  the  inosculation  with  the  plantar  arch,  and  passing  for- 
wards divides  into  two  smaller  branches  which  proceed  along  the  con- 
tiguous sides  of  the  first  and  second  toe. 

(e)  The  plantar  digital  branch  for  the  inner  side  of  the  great 
toe  crosses  beneath  the  first  metatarsal  bone,  and  runs  along  the  inner 
side  of  the  great  toe  on  its  plantar  surface. 

Varieties  of  the  Anterior  Tibial  Artery. — Origin. — In  cases  of  early  division 
of  the  popliteal  artery,  the  place  of  origin  of  the  anterior  tibial  is  necessarily 
higher  up  than  usual,  being  sometimes  found  as  high  as  the  bend  of  the  knee- 
joint.  In  som.e  of  these  cases  (the  posterior  tibial  artery  being  small  or  wanting), 
the  anterior  tibial  is  conjoined  with  the  peroneal  artery.  When  the  anterior 
tibial  arises  higher  than  usual,  the  additional  upper  part  of  the  vessel  has  been 
seen  resting  on  the  posterior  surface  of  the  popliteus  muscle,  and  it  has  been 
likewise  found  between  that  muscle  and  the  bone. 

Course. — The  anterior  tibial  artery,  having  its  usual  place  of  origin,  has  been 
found  to  deviate  outwards  towards  the  margin  of  the  fibula  m  its  course  along  the 
front  of  the  leg,  and  then  to  return  to  its  ordinary  position  beneath  the  annular 
ligament  in  front  of  the  ankle-joint.  This  artery  has  been  also  noticed  by 
Pelletan  and  by  Velpeau  to  approach  the  surface  at  the  middle  of  the  leg,  and  to 
continue  downwards  from  that  point,  covered  only  by  the  fascia  and  integument. 
Velpeau  states  that  he  found  the  artery  to  reach  the  fore  part  of  the  leg  by 
passing  round  the  outer  side  of  the  fibula.  (Pelletan,  "  Clinique  Chirurgicale,'- 
&;c.,  p.  101  :  Paris,  1810.  Velpeau,"  Nouveaux  Elemens  de  Medecine Operatoii'e," 
&c.,  t.  i.,  pp.  137  and  537  :  Paris,  1837.) 

Size. — This  vessel  more  frequently  undergoes  a  diminution  than  an  increase  of 
size. 

It  may  be  defective  in  various  degrees.  Thus  the  dorsal  branch  of  the  foot 
may  fail  to  give  off  digital  branches  to  the  great  and  second  toes,  which  may 
be  then  derived  from  the  internal  23lantar  division  of  the  posterior  tibial.  In  a 
farther  degree  of  diminution  the  anterior  tibial  ends  in  front  of  the  ankle  or  at 
the  lower  part  of  the  leg  ;  its  place  being  then  taken  by  the  anterior  division 
of  the  peroneal  artery,  which  supplies  the  dorsal  artery  of  the  foot ;  the  two 
vessels  (anterior  tibial  and  anterior  peroneal)  being  either  connected  together  or 
separate. 

Two  cases  are  mentioned  by  Allan  Bums,  in  which  the  anterior  tibial  artery 
was  altogether  wanting,  its  place  in  the  leg  being  supplied  by  perforating  branches 
from  the  posterior  tibial  artery,  and  on  the  dorsum  of  the  foot  by  the  anterior 
peroneal  artery. 

The  dorsal  artery  of  the  foot  is  occasionally  larger  than  usual ;  in  that  case 
compensating  for  a  defective  condition  of  the  internal  plantar  branch  from  the 
posterior  tibial  artery. 

This  artery  has  been  repeatedly  found  to  be  curved  outwards  between  its  com- 
mencement at  the  lower  border  of  the  annular  ligament  and  its  termination  in 
the  first  interosseous  sijace. 
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THE    SYSTEMIC  VEINS. 

The  systemic  veins  commence  by  small  branches  which  receive  the 
blood  from  the  capillaries  throughout  the  body,  and  unite  to  form 
larger  vessels,  which  end  at  last  by  pouring  their  contents  into  the 
right  auricle  of  the  heart  through  two  large  venous  trunks,  the  supe- 
rior and  inferior  vena3  cav£e.  The  blood  which  nourishes  the  sub- 
stance of  the  heart  itself,  is  also  returned  by  the  coronary  veins  to  the 
right  auricle. 

The  veins,  however,  which  bring  back  the  blood  from  the  stomach, 
intestines,  spleen,  and  pancreas,  have  an  exceptional  destination,  not 
conveying  the  blood  directly  to  the  heart,  but  joining  to  form  a  single 
trunk — the  portal  vein,  which  ramifies  after  the  manner  of  an  artery 
in  the  substance  of  the  liver,  and  carries  the  blood  within  it  to  the 
capillaries  of  that  organ.  From  these  the  blood  passes  into  the  ulti- 
mate twigs  of  the  hepatic  veins,  and  is  conveyed  by  these  veins  into  the 
inferior  vena  cava.  The  veins  thus  passing  to  the  liver  constitute  the 
'portal  system. 

The  anastomoses  of  veins  are  much  larger  and  more  numerous  than 
those  of  arteries.  The  veins  of  many  parts  of  the  body  consist  of  a 
subcutaneous  and  a  deep  set,  which  have  very  frequent  communications 
with  each  other.  In  some  parts  of  the  body,  chiefly  in  the  limbs  and 
at  the  surface,  the  veins  are  provided  with  valves,  whilst  in  others  no 
valves  exist. 

The  systemic  veins  are  naturally  divisible  into  two  groups:  firstly,  those 
from  which  the  blood  is  carried  to  the  heart  by  the  superior  vena  cava, 
viz.,  the  veins  of  the  head  and  neck  and  upper  limbs,  together  with 
those  of  the  spine  and  a  part  of  the  walls  of  the  thorax  and  abdomen, 
with  which  may  be  associated  also  the  veins  of  the  heart ;  and  secondly, 
those  from  which  the  blood  is  carried  to  the  heart  by  the  inferior  vena 
cava,  viz.,  the  veins  of  the  lower  limbs,  the  lower  part  of  the  trunk,  and 
the  abdominal  viscera.  (For  a  general  representation  of  the  venous 
system,  see  fig.  240,  at  p.  344.) 

SUPEKIOB    VEig-A  CAVA. 

The  superior  vena  cava  conveys  to  the  heart  the  blood  which  is 
returned  from  the  head,  the  neck,  the  upper  limbs,  and  the  thorax.  It 
is  formed  by  the  union  of  the  right  and  left  brachio-cephalic  veins.  It 
extends  from  a  little  below  the  cartilage  of  the  first  rib  on  the  right 
side  of  the  sternum  to  the  base  of  the  heart,  where  it  opens  into  the 
right  auricle.  Its  course  is  slightly  curved,  the  convexity  of  the  curve 
being  turned  to  the  right  side.  It  has  no  valves.  At  about  an  inch 
and  a  half  above  its  termination,  it  is  invested  by  the  fibrous  layer  of 
the  pericardium,  the  serous  membrane  being  reflected  over  it.  The 
upper  vena  cava  lies  immediately  in  front  of  the  right  pulmonary 
vessels,  and  between  the  right  lung  and  the  aorta,  which  partly  overlap 
it.  It  receives  several  small  veins  from  the  pericardium  and  the  medias- 
tinum ;  and  lastly,  it  is  joined  by  the  right  azygos  vein,  immediately 
above  the  place  where  it  becomes  invested  by  the  pericardium. 

Varieties. — In  several  instances,  the  two  innominate  veins,  which  usually 
join  to  form  the  vena  cava  superior,  have  been  seen  to  open  separately  into  the 
right  auricle.   This  peculiarity  is  explained  by  reference  to  the  development  of 
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the  parts,  and  will  be  more  fully  referred  to  at  p.  485,  in  connection  with  tlie 
description  of  the  great  cardiac  vein.  The  superior  vena  cava  in  one  case  has 
been  seen  to  be  joined  by  one  of  the  pulmonary 

veins  (Meckel).    In  several  cases  two  superior  Fig.  302. 

ven^  cava3  have  been  found,  a  right  and  a 
left,  the  left  always  opening  into  the  left 
auricle,  and  in  one  case  being  joined  by  a 
pulmonary  vein.    (Hyrtl,  G-ruber,  Luschka.) 

Fig.  302. — Sketch  op  the  Principal  Venous 
Trunks,  together  ayith  the  Thoracic  Duct.  ^ 

a,  the  basilar  process  of  the  occipital  bone, 
through  which  and  the  temporal  bones  a  trans- 
verse incision  has  been  made  so  as  to  lay  open  the 
jugidar  foramen  on  both  sides  ;  b,  the  fifth  cervi- 
cal vertebra  ;  c,  the  first  rib  ;  d,  the  sixth  ;  e,  the 
twelfth  ;  /,  the  fifth  lumbar  vertebra  ;  1,  vena 
cava  superior  divided  at  the  place  of  its  entrance 
into  the  right  auricle  ;  2,  right,  2',  left  subcla- 
vian veins  ;  3,  right  internal  jugular  vein  ;  3',  3', 
lower  part  of  the  lateral  sinuses  of  the  dura 
mater  ;  that  of  the  right  side  shows  at  its  junction 
with  the  jugular  vein  the  bulb  which  lies  in 
the  jugular  depression  of  the  temporal  bone  ;  4, 
right,  and  4',  left  external  jugular  veins  ;  5,  right, 
and  5',  left  vertebral  veins,  anastomosing  with  5", 
external  vertebral  veins,  before  joining  the  sub- 
clavian veins  ;  6,  placed  on  left  subcla^dan  vein 
below  the  opening  of  the  last,  and  of  the  thoracic 
duct;  below  5,  the  inferior  thyroid  veins  ;  7,  7',  the 
internal  mammary  veins ;  8,  the  left  superior 
intercostal  vein  joining  the  left  brachio-cephalic 
vein,  and  anastomosing  below  with  intercostal  veins 
which  join  the  trunk  of  the  azygos  ;  the  right 
superior  intercostal  vein  is  seen  joining  the  azygos 
vein  ;  9,  main  or  right  azygos  vein  ;  9',  the  left 
azygos,  represented  here  as  crossing  the  vertebral 
column  on  the  eighth  vertebra  ;  10,  the  thoracic 
duct ;  11,  trunk  of  the  inferior  vena  cava  at 
the  place  of  junction  of  the  renal  veins  ;  the  vena 
cava  is  seen  dividing  on  the  fourth  lumbar  vertebra 
into  the  two  common  iliac  veins  ;  12,  the  union 
of  the  left  azygos  vein  with  the  left  renal  vein  ;  13, 
on  the  right  side,  the  commencement  of  the  right 
azygos  vein  in  the  lumbar  region,  joined  by  several 
lumbar  veins  ;  13',  the  commencement  of  the 
azygos  vein  of  the  left  side,  joining  similar  veins 
on  that  side  ;  14,  14',  the  external  iliac  veins  ; 
15,  placed  on  the  promontory  of  the  sacrum,  points 
on  either  side  to  the  prolongation  of  the  lower 
branches  of  the  right  and  left  lumbar  veins  into 
the  pelvis,  and  their  union  with  sacral  and  other 
branches  of  the  internal  iliac  veins. 


INNOMINATE  OR  BHACHIO-CEPHALIC 
VEINS. 

The  blood  returned  from  the  upper 
limbs  through  the  subclavian  veins,  and 
from  the  head  and  neck  by  the  jugular 
veins,  is  poured  into  two  trunks,  nauied 
the  brachio-cephalic  or  innominate  veins.    These  vessels 


resulting  from 
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the  union  of  the  subclavian  with  the  internal  jugular  vein  at  each 
side,  commence  opposite  the  inner  ends  of  the  clavicles,  and  terminate 
a  little  below  the  cartilage  of  the  first  rib  on  the  right  side,  where, 
by  uniting,  they  form  the  upper  vena  cava.  The  right  vein  is  very 
short,  and  nearly  vertical  in  its  direction ;  it  is  in  apposition,  on  the 
right  side,  with  the  pleura  and  the  upper  part  of  the  right  lung.  The 
vein  of  the  left  side,  about  three  times  longer  than  the  right  vein, 
pursues  a  course  from  left  to  right,  at  the  same  time  inclining  some- 
what downwards  :  it  crosses  behind  the  upper  part  of  the  first  bone  of 
the  sternum,  separated  from  it  by  the  sterno-hyoid  and  sterno-thyroid 
muscles,  and  by  the  thymus  gland  or  its  remains  ;  it  lies  in  front  of  the 
three  primary  branches  given  off  from  the  arch  of  the  aorta,  and  rests 
upon  the  highest  part  of  the  arch.  The  innominate  veins  have  no 
valves. 

Lateral  tributaries. — (a)  The  inferior  thyroid  veins  emerge 
from  a  venous  plexus  situated  on  the  thyroid  body — those  of  opposite 
sides  communicating  by  small  branches  across  the  trachea.  The  vein 
of  the  left  side  descends  in  front  of  the  trachea,  behind  the  sterno- 
thyroid muscles,  and  ends  in  the  left  brachio-cephalic  or  innominate 
vein  :  that  of  the  right  side  inclines  outwards  in  some  degree,  and 
opens  into  the  corresponding  brachio-cephalic  vein,  or  into  the  angle  of 
union  between  it  and  the  vessel  of  the  opposite  side.  In  their  course 
these  veins  receive  inferior  laryngeal  and  tracheal  branches. 

(b)  The  internal  mammary  veins  follow  exactly  the  course  of  the 
arteries  of  the  same  name — two  veins  accompanying  each  of  the  arte- 
ries. The  two  companion  veins  of  the  artery  arise  by  small  branches, 
derived  from  the  fore  part  of  the  walls  of  the  abdomen,  where  they 
anastomose  with  the  epigastric  veins  ;  from  thence  proceeding 
upwards  between  the  cartilages  of  the  ribs  and  the  pleura,  they 
receive  the  anterior  intercostal  veins  which  correspond  with  the 
branches  of  the  internal  mammary  artery,  together  with  some  small 
diaphragmatic,  thymic,  and  mediastinal  veins,  and  these  finally  uniting 
into  a  single  trunk,  each  vein  terminates  in  the  brachio-cephalic  of  its 
Dwn  side. 

(c.)  The  superior  intercostal  veins.^ — The  right  superior  intercostal 
vein  receives  the  blood  from  the  first  two  or  three  spaces,  communi- 
cating with  the  vessel  in  the  space  next  below,  and  opens  into  the  in- 
nominate trunk  of  the  same  side,  or  into  the  vena  cava.  Frequently  the 
veins  at  the  right  side,  corresponding  with  the  superior  intercostal 
artery,  pass  downwards  separately,  to  open  into  the  azygos  vein,  as  that 
vessel  arches  forwards  to  join  the  upper  vena  cava :  the  separate  vein 
thus  formed  is  inferior  in  size  to  that  on  the  left  side.  The  left  superior 
intercostal  vein  varies  in  length  in  different  persons,  being  small  wlien 
the  azygos  minor  is  large,  and  vice  versa.  Usually  it  receives  the  veins 
from  the  three  or  four  upper  spaces,  and  is  then  directed  forwards  over 
the  left  side  of  the  spinal  column  and  the  aorta  to  open  into  the  left  in- 
nominate vein.  It  receives  in  its  course  the  left  bronchial  vein.  The 
left  vein  is  sometimes  directed  downwards  to  join  an  azygos  vein  on  its 
own  side. 

A  snicall  fibrous  cord  is  frequently  found  joining-  the  trunk  of  tlie  superior 
intercostal  vein  with  the  coronary  sinus  of  the  heart.  This  is  the  remains  of 
the  left  duct  of  Cuvier,  a  foetal  structure  to  be  afterwards  described. 
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VEIHS  OF  THE  HEAD  ANB  liECK. 

The  blood  returning:  from  the  head  and  neck  flows  on  each  side  into 
two  principal  veins,  the  external  and  internal  jugular.  The  veins  of  the 
head  and  neck  have  generally  no  valves.  The  external  jugular  vein  is 
provided  with  a  valve  at  its  entrance  into  the  subclavian  vein,  and  in 
most  cases  w^ith  another  about  the  middle  of  its  course  :  and  the 
internal  jugular  is  also  furnished  with  valves  near  its  junction  with  the 
subclavian.  These  valves,  however,  are  not  sufficient  to  stop  the  regur- 
gitation of  the  blood,  or  the  passage  of  injections  from  below  upwards. 

The  veins  on  the  exterior  of  the  cranium  and  face  converge  and  unite, 
so  as  to  form  two  trunks,  the  facial  and  the  temporal  veins. 

The  facial  vein  lies  obliquely  along  the  side  of  the  face,  extending 
from  the  inner  margin  of  the  orbit  downwards  and  outwards  to  the  ante- 
rior border  of  the  masseter  muscle.  Eesting  on  the  same  plane  as  the 
facial  artery,  but  farther  back,  and  less  tortuous,  it  has  very  nearly  the 
same  relations  to  contiguous  parts.  It  commences  at  the  side  of  the 
root  of  the  nose  by  a  vein  formed  by  the  junction  of  branches  from  the 
forehead,  eyebrow,  and  nose,  and  increases  by  receiving  others  during 
its  course.  Below  the  jaw  it  inclines  outwards  and  backwards,  covered 
by  the  cervical  fascia  and  the  platysma  muscle  :  and  soon  unites  with 
a  large  branch  of  communication  derived  from  the  temporal  vein,  to 
form  the  temjwro-maxillary  or  common  facial  vein,  a  short  vessel  of  con- 
siderable size,  which  joins  obliquely  the  trunk  of  the  internal  jugular. 

Fig.  303. — ViEv;  of  the  Super- 
ficial Veins  op  the  Head 
AND  Neck. 

1,  sterno -mastoid  muscle  ;  a, 
facial  vein  ;  h,  temporal  vein  ; 
c,  transverse  facial  ;  d,  posterior 
auricular  ;  e,  internal  maxillary 
vein  ;  /,  external  jugular  vein  ; 

posterior  external  jugular  ;  h, 
anterior  jugular  ;  i,  posterior 
scapular  and  suprascapular  veins; 
Tc.  internal  jugular  vein  ;  I,  occi- 
pitaiivein  ;  m,  subclavian  vein  ; 
above  the  inner  side  of  the  orbit 
are  shown  the  frontal  and  supra- 
orbital veins,  and  their  descend- 
ing branches  to  anastomose  with 
the  angular  or  terminal  branch 
of  the  facial  vein. 

Tributaries.— (r?)  Thefron- 
tfilvein  commences  on  the  roof 
of  the  skull  by  branches,  which 
descend  obliquely  inwards  up- 
on the  forehead,  maintaining 
communications  in  their  course 
vritli  the  anterior  branches 
of  the  temporal  vein.  It 
descends  vertically,  parallel  Vvath  the  corresponding  vessel  of  the  opposite  side, 
with  which  it  is  connected  by  transverse  branches,  and  ends  in  the  angular  vein. 
In  some  instances  the  veins  of  the  two  sides  unite  and  form  a  short  trunk,  which 
again  divides  into  two  branches  at  the  root  of  the  nose.   As  it  descends  from  the 
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forehead,  the  frontal  vein  receives  a  branch  from  the  eyebrow,  and  some,  of 
smaller  size,  from  the  nose  and  upper  eyelid. 

(Z>)  The  su2)ra-orlital  vein  (v,  supercilii)  runs  inwards  in  the  direction  of 
the  eyebrow,  covered  by  the  occipito-frontalis  muscle.  Its  branches  are  con- 
nected externally  with  those  of  the  external  palpebral  and  superficial  temporal 
veins  :  in  its  course  it  receives  branches  from  the  contiguous  muscles  and  in- 
tegument, and  at  the  inner  angle  of  the  orbit  inclines  downwards  to  terminate 
in  the  frontal  vein. 

{c)  The  angnlar  vein,  formed  by  the  junction  of  the  supra-orbital  and  frontal 
veins,  is  perceptible  beneath  the  skin  as  it  runs  obliquely  downwards  and 
outwards  near  the  inner  margin  of  the  orbit,  resting  against  the  side  of  the 
nose  at  its  root.  This  vessel  receives  on  the  inner  side  the  nasal  veins,  which 
pass  upwards  obliquely  to  join  it  from  the  side  and  ridge  of  the  nose ;  whilst 
some  small  sujyer'wr  imliK'hral  veins  open  into  it  from  the  opposite  direction. 
On  a  level  with  the  lower  margin  of  the  orbit  it  becomes  continuous  with  the 
facial  vein. 

{(V)  The  inferior  paljjehral  veins,  two  or  three  in  number,  are  derived  from  the 
lower  eyelid,  from  the  outer  side  of  the  orbit,  and  from  the  cheek.  They  pass  in 
a  direction  obliquely  inwards  above  the  zygomatic  muscle,  and  then  turn  beneath 
it  previously  to  their  termination. 

(e)  Communicating  branches  from  the  pterygoid  plexus  (deep  facial,  anterior 
internal  maxillary)  and  also  some  branches  proceeding  from  the  orbit,  furnished 
by  the  infra-orlital  of  the  internal  maxillary  vein,  join  the  facial  on  a  level  with 
the  angle  of  the  mouth. 

(/)  Lahial,  hnecal,  masseteric  and  mental  branches  join  the  facial  below  the 
angle  of  the  mouth. 

((7)  The  rariine  vein  is  a  small  vessel  which  lies  along  the  under  surface  of  the 
tongue,  close  to  the  frasnum  linguaa,  in  apposition  with  the  artery  of  the  same 
name  :  its  course  is  backwards  and  outwards,  between  the  mylo-hyoid  and  hyo- 
glossus  muscles,  to  open  into  the  facial  vein,  or  sometimes  into  the  lingual. 

(h)  The  S7ihme7ital  vein,  larger  than  the  preceding,  commences  below  the  chin  ; 
it  receives  branches  from  the  submaxillary  gland,  and  from  the  mylo-hyoid 
muscle,  and,  keeping  close  under  cover  of  the  margin  of  the  jaw-bone,  joins  the 
facial  vein  ;  but  in  some  instances  it  enters  the  lingual  or  superior  thyroid  vein. 

(/)  Snhmaxillarrj  branches  from  the  gland  join  the  facial  vein  either  separately 
or  united  into  one  trunk. 

(j)  The  2)alatim  vein  returns  the  blood  from  the  plexus  surrounding  the  tonsil 
and  from  the  soft  palate  ;  it  passes  downwards,  deeply  seated  by  the  side  of 
the  pharynx,  to  join  one  of  the  preceding  veins,  or  terminate  in  the  facial 
separately. 

The  temporal  vein,  a  vessel  of  considerable  size,  descends  in  front  of 
the  external  auditory  tube,  reaching  from  the  zygoma,  upon  which  it 
rests,  to  the  angle  of  the  jaw.  It  results  from  the  union  of  branches 
which  are  spread  out  upon  the  side  of  the  head,  some  superficially,  and 
others  deeply  seated.  The  superficial  branches  commence  upon  the 
arch  of  the  skull,  where  they  communicate  with  the  ramifications  of 
the  frontal  and  occipital  veins,  as  well  as  with  those  of  the  corre- 
sponding vein  of  the  opposite  side.  Desc  ending  on  the  surface  of  the 
temporal  fascia,  they  converge  ;  those  fro  m  the  fore  part  inclining  a 
little  backwards,  while  the  posterior  braiaches  run  forwards  over  the 
ear  ;  and  the  two  sets  joining  together  above  the  zygoma  form  the 
trunk  of  the  temporal  vein.  The  deeper  branches,  arising  in  the  sub- 
stance of  the  temporal  muscle,  unite  to  form  a  vein  of  some  size,  called 
the  middle  temporal,  to  distinguish  it  from  branches  still  more  deeply 
placed,  and  which  open  into  the  internal  maxillary  vein.  The  middle 
temporal  vein  falls  into  the  common  temporal  trunk  at  its  commence- 
ment above  the  zygoma.  ■  The  temporal  vein  gradually  sinks  into  the 
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substance  of  the  parotid  gland  as  it  descends  behind  the  ramus  of  the 
jaw.  Beneath  the  angle  of  that  bone,  it  divides  into  two  vessels,  one 
of  which  turns  backwards,  and  forms  the  commencement  of  the  external 
jugular  vein,  while  the  other  communicates  with  the  facial  vein  near 
its  termination. 

Tributaries. — ^Tliese  are  numerous  : — (a)  jmrotid  brandies  from  tlie  parotid 
gland  ;  {b)  articular,  from  the  articulation  of  tlie  jaw  ;  (<:•)  anterior  auricular 
veins  from  the  external  ear ;  {d)  the  transverse  facial,  a  branch  of  consider- 
able size,  corresponding  with  the  transverse  facial  artery  ;  (i")  the  iiosterior 
auricular  directed  forwards  from  beliind,  and  joined  by  the  stylo-mastoid  vein  ; 
and  (/)  the  internal  maxillari/  vein,  a  large  vessel,  which  requires  more  par- 
ticular description. 

The  intemal  niassillary  vein  corresponds  somewhat  in  direction 
and  position  with  the  artery  of  the  same  name,  and  receives  branches 
from  the  neighbouring  parts,  most  of  which  are  the  venie  comites  of 
the  corresponding  divisions  of  the  internal  maxillary  artery.  Thus 
three  or  four  deej)  temporal  branches  descend  from  the  temporal  muscle  ; 
others  come  from  the  pterygoid,  masseter,  and  buccinator  muscles. 
The  middle  meningeal  veins  and  some  palatine  veins  also  end  in  the 
internal  maxillary  ;  and  lastly,  branches  from  the  surface  of  the  upper 
jaw — superior  dental,  and  another,  of  large  size,  from  the  lower  jaw, 
emerging  from  the  dental  foramen — inferior  dental.  These  different 
branches  form  a  plexus  of  \Qm^,nmiQdi  p)terygoid pilexus,  which  is  placed 
in  the  lower  part  of  the  temporal  fossa,  between  the  temporal  and  the 
external  pterygoid  muscle,  and  in  part  between  the  pterygoid  muscles. 
It  (communicates  in  front  with  the  facial  vein,  and  above,  with  the 
cavernous  sinns  by  branches  through  the  base  of  the  skull.  From  this 
plexus  proceed  one  or  two  short  trunks,  which  join  nearly  at  right 
angles  with  the  temporal  vein. 

The  facial  communicatiufi  vein,  extending  between  the  temporal  vein  at  the 
angle  of  the  jaw  and  the  facial  vein,  little  in  front  of  it.  is  a  short  trunk, 
usually  the  larger  of  the  two  into  which  the  temporal  vein  divides,  and  placed 
nearly  transversely,  so  as  to  allow  the  flow  of  blood  either  from  the  temporal 
into  the  internal  jugular  vein,  or  from  the  facial  into  the  external  jugular. 

External  Jugular  Vein. — This  vein  commences  on  a  level  with 
the  angle  of  the  lower  maxilla,  at  the  end  of  the  temporal  vein,  and 
descends  perpendicularly  between  the  platysma  and  fascia,  crossing  the 
sterno-mastoid  muscle.  In  consequence  of  the  oblique  direction  of  that 
muscle,  the  vein  gets  to  its  outer  border,  and  continues  behind  it  down 
to  the  lower  part  of  the  neck,  where  it  pierces  the  fascia  to  terminate 
either  as  a  single  trunk,  or  by  two  or  three  branches  in  the  subclavian 
vein.  It  is  provided  with  a  valve  at  its  lower  end,  and  in  most  cases 
with  another  about  the  middle  of  its  course. 

Tributaries. — The  external  jugular  vein  receives  some  large  branches  from 
behind,  and  superficial  branches  from  the  fore  part  of  the  neck.  The  largest 
branches  are  the  following. 

{a)  The  posterior  branch,  lying  at  first  between  the  splenius  and  trapezius 
muscles,  passes  dovm  at  the  outside  of  the  jugular  vein,  and  below  the  middle  of 
the  neck  opens  into  that  vessel. 

(/>)  The  suprascajndar  and  j^ostcrior  scajndar  vems,  corresponding  to  the 
arteries  of  the  same  name,  pass  transversely  inwards  to  join  the  external  jugular 
vein  close  to  its  termination. 
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Fig.  304. 


Fig.  304. — Diagrammatic  View  of  the  Sinuses  op  the  Dura  Mater  and  some  op  the 
Deep  Veins  op  the  Neck  and  Head  (modified  from  Cloquet  and  other  sources). 
(A.  T.)  -I 

The  greater  part  of  the  calvariiiin  has  "been  removed  ;  but  an  arched  strip  has  been 
kept  in  the  fore  and  upper  part  of  the  region  of  the  superior  longitudinal  sinus.  The 
occiput  has  been  entirely  removed  so  as  to  expose  the  lateral  sinus  and  its  termination  in 
the  jugular  vein,  a,  the  falx  cerebri  ;  h,  h',  the  tentorium  cerebelli  ;  c,  zygomatic  arch  ;  d, 
malar  bone  ;  e,  angle  of  the  jaw  ;  /,  spinous  process  of  the  axis  vert,ebra  ;  1,  superior 
longitudinal  sinus  ;  2,  inferior  longitudinal  sinus  ;  2,  3,  straight  sinus  ;  2',  internal  veins 
of  the  brain  (veins  of  Galen)  ;  3,  lateral  sinus,  descending  to  4,  the  commencement  of 
the  internal  jugular  vein  ;  3',  superior  petrosal  sinus  ;  4,  4,  the  internal  jugular  vein  ;  5,  5, 
superficial  temporal  vein,  leading  into  the  external  jugular  vein  ;  6,  middle  temporal  ; 
7,  posterior  auricular  ;  8,  internal  maxillary  ;  8',  pterygoid  plexus  and  communications 
vAth  the  deep  temporal  veins  ;  9,  communicating  branch  between  the  facial,  temporal, 
and  external  jugular  ;  9',  pharyngeal  branches  ;  10,  facial  vein  ;  10',  submental 
branch  ;  10",  continuation  of  the  facial  into  the  angular  ;  11,  an  occasional  branch  from 
the  neck  ;  12,  vertebral  vein  and  artery  ;  13,  external  spinal  veins  forming  a  plexus  over 
the  vertebral  arches  ;  14,  occipital  sinus  communicating  above  the  atlas  with  the  spinal 
plexus. 
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The  anterior  jugular  vein  arises  from  the  convergence  of  some 
superficial  branches  in  the  submaxillary  region.  This  vessel  lies  along 
the  fore  part  of  the  neck,  sometimes  near  the  sterno-mastoid  muscle, 
and  either  terminates  by  inclining  outwards  to  join  the  external  jugular 
vein,  or,  after  giving  to  it  a  branch  of  communication,  sinks  beneath 
the  sterno-mastoid  muscle,  and  ends  in  the  subclavian  vein.  The 
lower  ends  of  the  two  anterior  jugular  veins  are  frequently  united  by 
a  transverse  branch  placed  behind  the  sterno-mastoid  muscles  and  top 
of  the  sternum. 

Varieties. — The  external  jugular  vein  is  very  variable  in  size.  It  is  frequently 
very  small,  and  may  be  absent  altogether.  It  is  sometimes  joined  by  the  cephalic 
vein  of  the  arm,  or  by  a  jngulo-cephalic  branch  of  that  vein  running  up  over 
the  clavicle.  The  external  jugular  vein  has  also  been  seen  to  descend  in  front  of 
the  clavicle,  and  pass  through  the  infra-clavicular  fossa,  to  join  the  subclavian, 
vein  beneath  the  clavicle.   The  anterior  jugular  vein  is  likewise  very  variable. 

Internal  Jugular  Yeins. — These  veins,  receiving  the  blood  from 
the  brain  and  cranial  cavity,  are  continuous  at  their  upper  exti'emities 
with  the  lateral  sinuses  within  the  cranium,  and  terminate  inferiorly 
in  the  innominate  or  brachio-cephalic  veins.  The  commencement  of 
each  internal  jugular  vein  at  the  wide  part  {jugular  fossa)  of  the 
foramen  jugulare,  is  somewhat  enlarged,  and  has  been  named  the  sinus 
or  gulf  of  the  internal  jugular  vein.  Beneath  the  skull,  the  vein  is 
supported  by  the  rectus  lateralis  muscle,  and  lies  close  to  the  outer  side 
of  the  internal  carotid  artery,  as  far  as  the  cornu  of  the  os  hyoides. 
It  is  joined  at  this  point  by  the  common  facial  vein,  and  becomes 
considerably  enlarged  ;  it  then  descends  parallel  with  the  common 
carotid  artery,  lying  at  its  outer  side  and  enclosed  in  the  same  sheath, 
together  with  the  vagus  nerve.  At  the  root  of  the  neck  it  joins 
nearly  at  a  right  angle  with  the  subclavian  vein,  and  so  forms  the 
innominate  or  brachio-cephalic  vein.  Close  to  the  low^er  termination 
of  the  jugular,  or  from  half  an  inch  to  an  inch  above  it,  is  placed  a 
double  valve  as  in  other  veins.  (Struthers,  "  Anat.  and  Phys. 
Observ.,"  p.  173.) 

Tributaries.— Previously  to  to  its  junction  with  the  facial  vein,  the  internal 
jugular  receives  the  lingual,  pharyngeal,  and  occipital  veins  ;  one  or  more  of 
which,  however,  very  frequently  end  in  the  common  facial  trunk. 

(rt)  the  Ungual  veui  begins  at  the  side  and  upper  sui-face  of  the  tongue,  and 
passes  backwards,  receiving  branches  from  the  sublingual  gland  ;  occasionally 
the  ranine  vein  joins  it,  and  sometimes  also  the  pharyngeal. 

{Ij)  TuQ  2^harijngeal  vein  commences  at  the  back  and  sides  of  the  pharynx,  and 
sometimes  ends  in  the  superior  thyroid  vein,  and  at  other  times  in  the  lingual, 
or  separately  in  the  internal  jugular  vein. 

The  occijntal  vein,  corresponding  in  course  and  distribution  with  the 
occipital  artery,  com.municates  with  a  plexus  of  veins  upon  the  occiput,  and 
terminates  occasionally  in  the  external  jugular  vein,  but  more  frequently  in  the 
internal. 

(d)  The  covm on  facial  vein  has  been  already  described. 

{(■)  The  laryngeal  vein  receives  branches  from  the  larynx  through  the  thyro- 
hyoid membrane,  and  opens  into  the  internal  jugular,  the  common  facial,  or 
sometimes  into  the  superior  thjToid  vein. 

(/)  The  auiierior  thyroid  vein  commences  by  branches  in  the  thyroid  body, 
in  company  with  those  of  the  superior  thyroid  artery,  and  runs  transversely 
outwards. 
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(//)  The  middle  ilujrold  vein,  likewise  derived  from  the  thyroid  body,  is  placed 
lower  than  the  superior  thyroid. 

VENOUS   CIECULATION   WITHIN    THE  CRANIUM. 

The  part  of  the  venous  system  contained  within  the  skull  consists  of 
veins  properly  so  called,  and  of  certain  channels  called  simtses,  which 
receive  the  blood  from  those  veins,  and  conduct  it  to  the  internal 
jugular  veins.  The  sinuses  alluded  to  are  spaces  left  between  the 
layers  of  the  dura  mater,  the  fibrous  covering  of  the  brain. 

CEREBRAL  VEINS. 

The  veins  of  the  brain  are  divisible  into  those  which  ramify  upon  its 
surface,  and  those  which  are  placed  within  its  ventricles. 


Fig.  305. 


Fig.  305. — Internal  View  of  the  Base  op  the  Skull,  showing  the  Sinuses  op  thb 
Dura  Mater,  &c.    (A.  T.)  ^ 

The  sinuses  of  the  dura  mater  have  been  opened,  a  small  portion  of  the  roof  of  tlie 
orbit  has  been  removed  posteriorly  on  the  left  side,  and  the  dura  mater  has  been  dissected 
so  as  to  bring  into  view  the  arteries  at  the  base  of  the  sknll,  the  venous  sinuses  and  the 
trunks  of  the  cranial  nerves. 

I.,  the  olfactory  bidb  ;  II.,  the  optic  nerves  ;  III.,  placed  on  the  pituitary  body, 
indicates  the  third  nerve  ;  IV.,  the  trochlear  nerve  ;  V.,  placed  opposite  to  the  middle 
of  the  three  divisions  of  the  fifth  nerve  ;  VI.,  the  sixth  nerve  ;  VIL,  the  facial  and 
auditory  nerves  ;  VIII. ,  jjlaced  opposite  to  the  three  portions  of  the  eighth  pair  ;  IX. ,  the 
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lij'poglossal  nerve  ;  1,  the  right  internal  carotid  artery  as  it  makes  its  turn  in  tlie  cavern- 
ous sinus  in  tlie  groove  of  the  sphenoid  bone  ;  2,  its  opthalmic  branch  proceeding  into 
the  orbit,  below  and  to  the  outside  of  the  optic  nerve  ;  3,  division  of  the  basilar  artery 
into  the  two  posterior  cerebral  arteries,  one  of  which  is  represented  on  the  right  side  as 
giving  ofi"  the  communicating  artery  to  the  internal  carotid  ;  4,  basilar  artery  ;  5,  verte- 
l)ral  arteries  giving  o£f  the  anterior  spinal  ;  x  ,  great  meningeal  vessels  spreading  upwards 
from  the  foramen  spinosum  ;  6,  superior  petrosal  sinus  ;  7,  inferior  petrosal  running 
back  into  the  lower  part  of  the  lateral  sinus  ;  8,  termination  of  the  lateral  sinus  in  the 
internal  jugular  vein,  and  continuation  of  the  lateral  sinus  ;  8',  commencement  of  the 
lateral  sinus  ;  9,  occipital  sinuses  ;  10,  torcular  Herophili,  and  below  that  number  in 
the  figure,  the  superior  longitudinal  sinus. 

The  superficial  veins  upon  the  upper  surface  of  the  hemispheres 
are  for  the  most  part  lodged  in  the  tortuous  sulci  between  the  convo- 
lutions ;  but  some  run  over  the  convexity  of  the  convolutions.  Their 
general  direction  is  towards  the  middle  line  ;  and  on  reaching  the 
margin  of  the  longitudinal  fissure  between  the  hemispheres,  thev 
receive  branches  from  the  flat  mesial  surface  of  the  hemispheres,  and 
becoming  invested  by  tubular  sheaths  of  arachnoid  membrane,  incline 
obliquely  forwards  and  open  in  that  direction  into  the  superior  longi- 
tudinal sinus. 

The  veins  upon  the  sides  and  under  surface  of  the  brain  are  directed 
outwards,  to  open  into  the  lateral  and  other  sinuses  at  each  side. 

The  deep  veins  of  the  brain  commence  by  branches  within  the 
ventricles  of  that  organ.  Thus,  upon  the  surface  of  the  corpus 
striatum  several  small  venous  branches  are  s^n,  which  for  the  most 
part  converge  to  form  a  slender  vein  which  runs  along  the  groove 
between  the  corpus  striatum  and  optic  thalamus,  and  opens  into  one 
of  the  veins  of  the  choroid  plexus.  The  minute  veins  of  the  clwroid 
plexus  pass  backwards,  and  incline  towards  the  middle  line  from  each 
side,  so  as  to  form,  by  their  union,  two  veins — vencC'  Galeni.  These, 
lying  parallel,  run  directly  backwards,  enclosed  within  the  velum  inter- 
positum,  and  escape  from  the  interior  by  passing  through  the  great 
transverse  fissure  of  the  brain  between  the  under  surface  of  the  corpus 
callosum  and  the  corpora  quadrigemina.  In  this  way  they  reach 
the  anterior  margin  of  the  tentorium  cerebelli,  at  its  place  of  union 
with  the  falx  cerebri,  where  they  terminate  by  entering  the  straight 
sinus. 

The  veins  of  the  cerelellum  are  disposed  in  two  sets.  Those  of  the 
upper  surface  incline  inwards  and  forwards  for  the  most  part,  and  ]-un 
upon  the  upper  vermiform  process,  over  which  they  ascend  a  little  to 
reach  the  straight  sinus,  in  which  they  terminate ;  some,  farther  for- 
^vard,  open  into  the  veins  of  Galen.  Those  at  the  under  surface  run 
transversely  outwards,  and  pour  their  contents  into  the  occipital  and 
the  lateral  sinuses. 

CRANIAL  SINUSES. 

The  venous  sinnses  within  the  cranial  cavity  admit  of  being 
divided  into  two  sets,  viz.,  those  placed  in  the  prominent  folds  of  the 
dura  mater,  and  those  situated  in  the  base  of  the  skull. 

The  form  and  size  of  the  sinuses  are  various.  All  of  them  arc  lined 
by  a  continuation  of  the  internal  membrane  of  the  veins,  the  dura 
mater  serving  as  a  substitute  for  the  other  coats. 

The  sinuses  which  are  contained  in  the  several  processes  or  folds  of 
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the  dura  mater  converge  to  a  common  point,  which  corresponds  with 
the  internal  occipital  protuberance,  and  is  called  the  conHuence  of 
tlie  sinuses  or  torcular  Hercphili.  The  form  of  the  torcular  is  very 
irregular.  Five  or  six  apertures  open  into  it :  viz.,  one  from  the  longi- 
tudinal, and  one  from  the  straight  sinus  ;  two  from  the  right  and  left 
lateral  sinuses  ;  and  one  or  two  from  the  posterior  occipital  sinuses. 

Fig.  306.— Sketch  of  the  In- 
ternal Veins  of  the  Cranium 
AND  Nose.  ^ 

ff,  torcular  Heropliili ;  h,  su- 
perior longitudinal  sinus  of  the 
dura  mater  ;  c,  inferior  longitudinal 
sinus  ;  d,  straight  sinus  ;  e,  in- 
ternal veins  of  the  brain,  or  veins 
of  Galen ;  g,  occipital  sinus  ;  h, 
superior  petrosal  sinus  ;  i,  inferior 
petrosal  sinus  ;  Tc,  nasal  veins  on  the 
septum  ;  some  of  which  superiorly 
form  the  commencement  of  the 
superior  longitudinal  sinus,  and 
others  lower  down  pass  out  by  the 
spheno-palatine  foramen. 

The  superior  longitu- 
dinal sinus  (s.  falciformis 
superior),  commencing  at  the  crista  galli,  extends  from  before  backwards, 
in  the  upper  border  of  the  falx  cerebri,  gradually  increasing  in  size  as 
it  proceeds.  It  is  three-sided,  and  is  crossed  obliquely  at  the  inferior 
angle  by  several  bands,  the  chordce  WilUsii.  The  veins  from  the  cerebral 
surface  open  into  this  sinus  chiefly  towards  the  back  part ;  and  in  such 
a  way  that  the  apertures  of  the  greater  number  of  them  are  directed 
from  behind  forwards,  contrary  to  the  direction  of  the  current  within 
it.  The  longitudinal  sinus  communicates  with  the  veins  on  the  out- 
side of  the  occipital  bone,  by  a  branch  (one  of  the  "  emissary  veins,'^ 
Santorini)  Avhich  passes  through  a  hole  in  the  parietal  bone. 

The  inferior  longitudinal  sinus  (s.  falciformis  inferior)  is  very 
small,  and  has  so  much  of  a  cylindrical  form,  that  it  is  sometimes 
named  inferior  longitudinal  vein.  Placed  in  the  inferior  concave  border 
of  the  falx  cerebri,  it  runs  from  before  backwards,  and  opens  into  the 
straight  sinus  on  reaching  the  anterior  margin  of  the  tentorium  cere- 
belh.  It  receives  branches  from  the  surface  of  the  falx  cerebri,  and 
sometimes  from  the  flat  surface  of  the  hemispheres. 

The  straight  sinus  (s.  tentorii)  runs  backwards  in  the  base  of  the 
falx  cerebri,  gradually  widening  as  it  approaches  the  torcular 
Herophili,  in  which  it  terminates.  Besides  the  inferior  longitudinal 
sinus,  the  vena3  Galeni  and  the  superior  veins  of  the  cerebellum  open 
into  it. 

The  lateral  sinuses  (s.  transversi)  are  of  considerable  size.  Their 
direction  conforms  to  that  of  the  groove  marked  along  the  inner  sur- 
face of  the  occipital  and  other  bones,  and  extending  from  opposite  the 
internal  occipital  protuberance  to  the  foramen  jugulare.  The  sinus  of 
the  right  side  is  usually  larger  than  that  of  the  left  ;  both  commence  at 
the  torcular  Herophili,  and  terminate  in  the  jugular  veins.  The  lateral 
sinuses  receive  the  blood  transmitted  from  both  the  longitudinal  sinuses. 
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from  the  straight  and  occipital  sinuses,  from  the  veics  upon  the  sides 
and  base  of  the  brain,  from  those  on  the  under  surface  of  the  cere- 
belkim,  and  from  some  of  the  veins  of  the  diploe.  The  petrosal  sinuses 
also  join  the  lateral  sinus  on  each  side  :  and  two  emissarij  veins  connect 
these  with  the  veins  at  the  back  of  the  head  and  neck. 

Fig.  307. — Sketch  of  the  Venous  Sinuses  ^'-S- 
IN  THE  Base  oe  the  Craniusi,  with  the 
Ophthalmic  Vein. 

a,  sella  turcica  ?.ncl  circular  sinns  ;  5, 
cavernous  sinus  receiving  c,  the  oi^lithalmic 
vein  ;  d,  superior  petrosal ;  e,  inferior  petrosal 
sinus  ;■  transverse  sinus  ;  g,  occipital  ;  A, 
lateral  ;  i,  termination  of  the  superior  longi- 
tudinal in  the  torcular  Herophili. 

The  posterior  occipital  sinus  is 
sometimes  a  single  canal,  at  other 
times  double,  as  if  composed  of 
two  compartments.  It  lies  along 
the  attached  border  of  the  falx 
cerebelli,  extending  from  the  pos- 
terior margin  of  the  foramen  magnum 
to  the  confluence  of  the  sinuses. 
It  communicates  in  front  with  the 
posterior  spinal  plexuses  of  veins. 

The  sinuses  placed  at  the  base  of 
the  skull  are  as  follows,  taking  them  in  their  order  from  before  backwards. 

The  circular  sinus  has  the  form  of  a  ring,  and  is  placed  super- 
ficially in  the  substance  of  the  dura  mater  round  the  pituitary  body  ;  it 
receives  the  blood  from  the  minute  veins  of  the  pituitary  body  and 
communicates  at  each  side  with  the  cavernous  sinus.  Sometimes  it  is 
only  partially  developed,  the  part  in  front  of  the  gland  being  that 
usually  present ;  sometimes,  however,  it  is  behind  the  gland. 

The  cavernous  sinuses,  placed  one  on  each  side  of  the  body  of  the 
sphenoid  bone,  over  the  roots  of  the  great  wings,  and  stretching  from 
the  sphenoidal  fissure  to  the  apex  of  the  petrous  portion  of  the  tem- 
poral bones,  are  of  considerable  size,  and  of  very  irregular  form.  Each 
receives  the  ophthalmic  vein  at  its  fore  part,  and  communicates  in- 
ternally with  the  circular  sinus,  and  posteriorly  with  the  petrosal 
sinuses.  In  the  wall  of  each,  separated  by  the  lining  membrane  from 
the  cavity  of  the  sinus,  pass  forward  the  third,  fourth,  and  sixth 
cranial  nerves,  the  ophthalmic  division  of  the  fifth  nerve,  and  the 
internal  carotid  artery. 

The  superior  petrosal  sinus  is  a  narrow  canal  running  along  the 
upper  margin  of  the  petrous  part  of  the  temporal  bone.  Commencing 
at  the  back  part  of  the  cavernous  sinus,  it  is  directed  outwards  and 
backwards  in  the  attached  margin  of  the  tentorium  cerebelli  ;  and, 
descending  a  little,  ends  in  the  lateral  sinus  where  this  lies  upon  the 
temporal  bone. 

The  inferior  petrosal  sinus,  wider  than  the  upper,  passes  downwards 
and  backwards  along  the  lower  margin  of  the  petrous  bone,  between 
this  and  the  basilar  process  of  the  occipital  bone.  It  opens  into  the 
lateral  sinus  near  its  termination,  or  into  the  internal  jugular  vein. 
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The  anterior  occipital  or  transverse  sinus  (sinus  basilaris)  is 
placed  at  the  fore  part  of  the  basilar  process  of  the  occipital  bone,  so  as 
to  establish  a  transverse  communication  between  the  two  inferior 
petrosal  sinuses. 

0PHTHAL3IIC  VEIN. 

The  ophtlialniic  vein  opens  into  the  cavernous  sinus.  Its  branches 
are  distributed  in  the  different  structures  contained  within  the  orbit,  in 
company  with  the  branches  of  the  ophthalmic  artery  :  some  small  rami- 
fications arise  from  the  eyelids,  whilst  others  communicate  with  the 
angular  branch  of  the  facial  vein  ;  and  those  which  accompany  the 
supraorbital  artery  have  similar  connections  with  the  veins  upon 
the  forehead.  All  these  branches,  together  with  others  arising 
from  the  lachrymal  gland,  from  the  different  muscles,  from  the  eth- 
moidal cells,  and   from   the  globe  of  the  eye,  severally  named 
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Fig.  308.— Sketch  of  the  Ophthalmic  Vein,  and  of  its  Distribution  and  Com- 
munication -WITH  OTHER  Veins  (altered  from  Hirschfeld  and  Leveille.  A.  T.) 
Tlie  orbit  is  opened  from  tlie  outer  side  and  the  dissection  is  similar  to  that  for  dis- 
playing the  ophthalmic  artery  (Fig.  253,  p.  376)  ;  a,  the  optic  nerve  before  it  enters  the 
optic  foramen  ;  b,  the  superior  oblique  muscle  divided  a  little  Avay  behind  its  pulley  ; 
€,  the  lachrymal  gland  lying  upon  the  eyeball ;  d,  the  insertion  of  the  inferior  oblique 
muscle  ;  e,  foramen  rotundum  ;  /,  sinus  maxillaris,  opened  externally  :  I,  the  ophthalmic 
vein  joining  the  cavernous  sinus  ;  1,  supraorbital  branch ;  2,  muscular  and  lachi7mal 
branches  ;  3,  ciliaiy ;  4,  anterior  and  posterior  nasal  or  ethmoid  ;  5,  frontal  ;  6,  infra- 
orbital ;  n,  facial  vein  ;  7,  communication  with  the  internal  maxillary  ;  8,  external 
nasal  ;  9,  angular,  communicating  at  10,  with  the  frontal  and  supraorbital  ;  IH,  ex- 
ternal jugular  vein  commencing  at  the  junction  of  IV,  the  temporal,  and  V,  I'ae  internal 
maxillary  veins  ;  11,  meningeal  branch  ;  12,  inferior  dental ;  13,  muscular  ;  14,  com- 
munication between  the  facial,  malar  and  infraorbital ;  15,  placed  in  the  spheno-maxillary 
fossa  above  branches  connected  with  the  pterygoid  plexus. 
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according  to  the  arterial  branches  which  they  accompany,  join  to  form 
a  short  sino-le  trunk,  which  leaves  the  orbit  by  the  inner  part  of  the 
sphenoidal  fissure,  where  it  is  placed  between  the  heads  of  the  external 
rectus  muscle,  and  terminates  in  the  cavernous  sinus. 

Varieties. — Not  unfrequently  one  of  tlie  frontal  veins  is  mucli  larger  than 
the  others,  and  descending-  vertically  near  the  middle  of  the  forehead,  joins  the 
facial  and  a  branch  of  the  ophthalmic  vein  on  one  side  of  the  root  of  the  nose. 

VEINS    OF    THE  DIPLOE. 

The  veins  of  the  diploe  of  the  cranial  bones  are  only  to  be  seen 
after  the  pericranium  is  detached,  and  the  external  table  of  the  skull 
carefully  removed  by  means  of  a  file.  Lodged  in  canals  hollowed  in 
the  substance  of  the  bones,  their  branches  form  an  irregular  network, 
from  which  a  few  larger  vessels  issue.  These  are  directed  downwards 
at  different  parts  of  the  cranium,  and  terminate,  partly  in  the  veins  on 
the  outer  surface  of  the  bones,  and  partly  in  the  sinuses  at  the  base  of 
the  skull. 

Fig.  309.— Veiks  of 
THE  Diploe  of  the 
Cranial  Bones  (after 
Breschet).  j 

The  external  table  has 
been  removed  from  the 
greater  part  of  the  cal- 
varium  so  as  to  expose 
the  diploe  and  the  veins 
which  have  been  in- 
jected. 1,  a  single 
frontal  vein  ;  2,  3,  the 
anterior  temporal  vein 
of  the  right  side ;  4, 
the  posterior  temporal  ; 
5,  the  occipital  vein  of 
the  diploe. 

According  to  Bres- 
chet there  are  four 
such  veins  on  each 
half  of  the  cranium, 
viz.,  a  frontal,  an  occipital,  and  two  temporal. 

The  frontal  is  small,  and  issues  by  an  aperture  at  the  supra-orbital  notch  to 
join  the  vein  in  that  situation.    There  is  often  only  one  frontal  vein  iDresent. 

The  temporal  are  disting-uished  as  anterior  and  posterior.  The  anterior  is  con- 
tained chiefly  in  the  frontal  bone,  but  may  extend  also  into  the  parietal,  and  opens 
into  the  temporal  vein,  after  escaping-  by  an  aperture  in  the  great  wing  of  the 
sphenoid.  The  posterior  ramifies  in  the  parietal  bone,  and  passes  through  an 
aperture  at  the  lower  and  hinder  angle  of  that  bone  to  the  lateral  sinus. 

The  occipital  is  the  largest  of  all ;  and  leaves  the  occipital  bone  opposite  the 
inferior  curved  line  to  open,  either  internally  or  externally,  into  the  occipital 
sinus  or  the  occipital  vein.  Its  ramifications  are  confined  especially  to  the  occi- 
pital bone. 

VEIFS  OF  THE  UPPES  LIMB, 
The  veins  of  the  upper  limb  are  divisible  into  two  sets,  the  super- 
ficial, and  the  deep-seated.    Both  sets  are  provided  with  valves,  and 
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these  are  more  numerous  in  the  deep  than  in  the  subcutaneous  veins. 
Yalves  are  constantiy  to  be  found  at  the  entrance  of  branches  in  the 
main  vessels. 

SUPERFICIAL   VEINS   OF    THE    UPPER  LIMB. 

The  superficial  veins  of  the  upper  limb  are  much  larger  than  the 
deep  ;  they  lie  between  the  skin  and  the  fascia.    At  the  upper  part  of 
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>10.  Fig.  310.— Sketch  op  the  Superficial  Veins  op  the  Arm 

AND  Forearm  prom  before,  -i 

1 ,  biceps  muscle  ;  a,  radial  veins  ;  l>,  ceplialic  veiti  ;  c, 
ulnar  veins  ;  d,  some  of  the  posterior  ulnar  veins  ;  c,  basilic 
vein  dipping  below  the  fascia  ;  /,  median  vein  ;  median 
basilic  ;  A,  median  cephalic. 

the  forearm  they  are  most  frequently  collected 
into  three  trunks,  the  radial,  ulnar,  and  median 
veins.  At  the  bend  of  the  elbow  the  median  vein 
,  divides  into  an  outer  and  an  inner  vessel,  named 
respectively  median  cephalic  and  median  hasilic,  one 
of  which  joins  with  the  radial  to  form  the  cej'ihalic 
vein,  while  the  other  joins  with  the  ulnar  to  form 
the  hasilic.  The  two  principal  cutaneous  veins  of 
the  forearm,  the  radial  and  the  ulnar,  commence  on 
the  dorsal  surface  of  the  hand,  by  a  sort  of  plexus, 
formed  by  the  convergence  of  numerous  small 
veins,  which  proceed  from  the  dorsal  surfaces  of  the 
fingers. 

^Ifl  The  radial  ctitasieoTis  vein  commences  by 

branches  upon  the  dorsal  surface  of  the  thumb 
and  fore  finger.  These  ascend  over  the  outer  border 
of  the  wrist,  and  form  by  their  union  a  large  vessel, 
which  passes  along  the  radial  border  of  the  fore- 
arm, receiving  numerous  branches  from  the  anterior 
and  posterior  surfaces.  At  the  bend  of  the  arm,  in 
the  groove  external  to  the  biceps  muscle,  it  unites 
with  the  median-cephalic  division  of  the  median 
vein,  to  form  the  cephalic  vein. 

The  ceplialic  vein  ascends  along  the  outer 
border  of  the  biceps  muscle   in   the  interval 
between  the  great  pectoral  and  deltoid  muscles, 
and  finally,  dipping  in  between  those  muscles,  terminates  in  the  axillary 
vein,  between  the  coracoid  process  and  the  clavicle. 

The  lalaar  cutaneous  veins  are  two  in  number,  one  on  the  front,  the 
other  on  the  back  part  of  the  forearm.  The  posterior  ulnar  cutaneous 
vein,  begins  on  the  back  of  the  hand  by  branches,  which  unite  to 
form  a  vein  placed  over  the  fourth  metacarpal  space,  and  called  by  some 
of  the  older  anatomists  "vena  salvatella."  This  proceeds  along  the 
ulnar  border  of  the  forearm  on  the  posterior  aspect,  and,  below  the 
.bend  of  the  elbow,  turns  forwards  to  join  the  anterior  ulnar  cutaneous 
7eiu,  which  ascends  from  the  anterior  surface  of  the  wrist.  At  the 
bend  of  the  elbow,  the  common  ulnar  cutaneous  unites  with  the  median 
basilic  division  of  the  median  to  form  the  basilic  vein. 
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The  basilic  vein,  usually  of  considerable  size,  ascendino^  along  the 
inner  border  of  the  biceps  muscle,  in  front  of  the  brachial  artery,  passes 
throuj?h  the  fascia  below  the  middle  of  the  arm,  and  finally  unites  with 
one  of  the  venae  comites  of  that  vessel,  or  with  the  axillary  vein,  which 
it  chiefly  forms. 

Fig.  311. — View  of  the  Superficial  Veins  at 
THE  BEND  OF  THE  Arm  (from  E.  Quain).  ^ 

The  full  description  of  tliis  figure  will  be  found 
at  p.  400,  The  following  numbers  indicate  the 
veins: — At  1  and  2,  the  fascia  is  opened  in  front 
of  the  brachial  artery  and  its  accompanyiiig 
veins  ;  the  inner  vena  comes,  marked  1,  has 
been  divided,  the  outer  marked  2,  is  entire; 
+ ,  the  median  nerve ;  3,  the  basilic  vein  ;  3',  the 
ulnar  veins  ;  4,  the  cephalic  vein  ;  4',  one  of  the 
radial  veins;  5,  the  median  vein  :  5  to  4',  media-n 
cephalic ;  5  to  3',  median  basilic. 

The  median  cutaneous  vein  results 
from  the  union,  on  the  anterior  part  of 
the  forearm,  of  several  branches.  It  is  a 
short  trunk  of  variable  length,  which 
ascends  between  the  ulnar  and  radial 
cutaneous  veins  on  the  front  of  the 
forearm,  and  terminates  beneath  the 
hollow  in  front  of  the  elbow  by  dividing 
into  the  median  basilic  and  median 
cephalic  branches,  which  diverge  up- 
wards from  each  other.  Close  to  its 
bifurcation  it  receives  a  short  branch, 
the  deej)  median  vein,  which  pierces  the 
fascia  to  meet  it,  and  forms  a  communi- 
cation between  it  and  the  deep  veins 
accompanying  the  arteries. 

-The  median  "basilic  vein,  inclining  inwards  to  join  the  basilic  vein, 
passes  in  front  of  the  brachial  artery,  from  which  it  is  separated  by 
the  fibrous  expansion  given  by  the  tendon  of  the  biceps  muscle  to  the 
fascia  covering  the  flexor  muscles  ;  it  is  crossed  by  branches  of  the 
internal  cutaneous  nerve. 

The  median  cephalic  vein,  directed  outwards,  unites  with  the 
cephalic  vein.  Branches  of  the  external  cutaneous  nerve  descend  be- 
hind it. 

Varieties. — The  cephalic  vein  frequently  terminates  in  the  external  jugular 
instead  of  the  axillary  vein  ;  usually  running  up  over  the  clavicle,  but  sometimes 
below  that  bone.  In  one  case  it  passed  below  the  clavicle  but  sent  a  branch 
over,  which  also  opened  into  the  external  jugular,  and  thus  formed  a  venous 
ring  round  the  clavicle  (Nuhn).  In  other  cases  the  cephalic  is  merely  united  to 
the  external  jugular  by  a  communicating  branch  {j tigulo-ce_plialic)  which  ruis 
up  over  the  clavicle.  In  two  cases  which  occurred  in  the  dissecting-room  of 
Glasgow  University,  winter,  1872-73,  this  jugulo-cephalic  branch  instead  of  pass- 
ing over  the  clavicle  passed  right  through  the  bone,  accomi)anied  in  one  of  the 
cases  by  a  small  artery. 

DEEP   VEINS   OP    THE    UPPER  LIMB. 

The  brachial  artery  and  its  various  branches  in  the  arm,  forearm, 
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and  hand,  are  each  accompanied  by  two  veins,  named  ven^  comites- 
These  companion  veins  lie  one  on  each  side  of  the  corresponding  artery^, 
and  are  connected  with  each  other  at  intervals  by  short  cross  branches^ 
which  in  some  places  closely  surround  the  artery.  Their  distribution  so 
nearly  corresponds  with  that  of  the  arteries,  that  they  need  not  be  more 
particulary  described. 

The  brachial  veins,  or  companion  veins  of  the  brachial  artery, 
terminate  at  the  lower  margin  of  the  subscapularis  muscle  by  joining 
the  axillary  vein  ;  not  unfrequently,  however,  one  of  them  will  be  found 
to  come  forward  and  unite  with  the  basilic,  which  soon  after  becomes 
continuous  with  the  axillary  vein. 

Between  the  several  veins  of  the  upper  limb  numerous  communica- 
tions exist  in  their  whole  course.  Thus,  those  which  lie  beneath  the 
integument  are  connected  to  each  other  by  branches  in  the  hand  and 
forearm.  Not  only  are  the  veins  in  each  pair  of  vense  comites  united 
by  short  transverse  vessels  crossing  the  artery  which  they  accompany, 
but  also  those  attending  different  arteries  have  frequent  connections 
with  each  other.  Lastly,  the  subcutaneous  and  the  deep  veins  commu- 
nicate freely,  especially  in  the  neighbourhood  of  joints.  This  general 
anastomosis  ensures  the  continuance  of  the  circulation  during  muscular 
action  in  the  frequent  and  varied  motions  of  the  limb. 

AXILLARY  VEIN. 

The  asillarj  vein  collects  all  the  blood  returning  from  the  upper 
limb :  its  size  is  very  considerable,  and  it  is  the  highest  of  the  veins  of  the 

Fig  312. 


Fig.  312. — View  of  the  Blood-vessels  op  the  RiaiiT  Axilla  and  Arm  from  the 
INNER  SIDE  (from  R.  Quain).  g- 

The  detailed  description  of  this  figure  will  be  found  at  p.  399.  The  following 
numbers  indicate  the  principal  veins  : — 2,  the  axillary  vein  ;  3,  basilic  vein  ;  3',  median 
basilic  ;  4,  4',  cephalic  vein  joining  the  acromial  thoracic  and  axillary  ;  6,  alar-thoracie 
-and  subscapular  ;  7,  one  of  the  brachial  veins. 
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upper  limb  in  which  valves  are  constantly  found.  It  extends,  like  the 
corresponding  artery,  from  the  lower  border  of  the  axilla  to  the  outer 
margin  of  the  first  rib ;  it  is  covered  by  the  pectoral  muscles  and  the 
costo-coracoid  membrane,  and  is  placed  to  the  inner  side  of  the  axillary 
artery.  It  is  continuous  below  with  the  basilic  vein  of  the  arm,  either 
alone  or  in  conjunction  with  one  of  the  deep  brachial  veins. 

Tributaries. — The  axillary  vein  receives  the  subcutaneous  veins  of  the  arm, 
viz.  the  basilic  at  its  commencement,  the  cephalic  towards  its  termination ;  and 
between  these  the  companion  veins  of  the  brachial  artery ;  it  is  also  joined  by 
the  several  veins  corresponding  with  the  branches  of  the  axillary  artery,  viz., 
the  two  circumflex  and  the  siilscaimlar  veins  from  the  shoulder,  the  alar  vein 
from  the  axilla,  and  the  inferior^  sv2)erior,  and  acromio-thoracic  veins  from  the 
side  of  the  chest. 

SUBCLAVIAN  VEIN. 

The  sulbclaviaii  vein  is  the  continuation  of  the  axillary,  but  is  not 
like  it  constantly  provided  with  valves,  although  a  pair  may  often  be 
found  near  its  termination  (Struthers,  loc.  cit.).  It  extends  from  the 
outer  margin  of  the  first  rib  to  the  inner  end  of  the  clavicle,  behind 
which  it  terminates  by  joining  with  the  internal  jugular  vein  to  form 
the  innominate  or  brachio- cephalic  vein.  The  subclavian  vein  crosses 
over  the  first  rib  and  behind  the  clavicle,  not  reaching  so  high  up  in 
the  neck  as  the  subclavian  artery;  it  is  covered  by  the  clavicle,  and  by 
the  subclavius  and  sfcerno-mastoid  muscles,  and  lies  on  a  plane  anterior 
to  the  artery,  from  which,  while  resting  on  the  rib,  it  is  separated  by 
the  scalenus  anticus  muscle  and  the  phrenic  nerve. 

Tributaries. — (a^  The  external  and  anterior  juQular  veins  open  into  the  sub- 
clavian vein  on  the  outer  side  of  the  scalenus  anticus  muscle. 

^p')  The  vertebral  rein,  commencing  in  branches  which  proceed  from  the  peri- 
cranium and  the  deep  muscles  lying  behind  the  foramen  magnum  of  the  occipital 
bone,  passes  outwards  and  downwards  to  reach  the  foramen  in  the  transverse  pro- 
cess of  the  atlas.  Through  this  foramen,  and  through  the  canal  formed  by  the 
corresponding  foramina  of  the  other  cervical  vertebrse,  the  vein  descends  with  the 
vertebral  artery.  Emerging  at  the  foramen  in  the  sixth  vertebra,  it  runs  forwards 
and  downwards  to  join  the  subclavian  vein  close  to  its  termination  :  a  small 
branch  sometimes  descends  through  the  foramen  in  the  seventh  vertebra,  and 
opens  separately  into  the  subclavian.  The  vertebral  vein  is  joined  in  its  course 
by  several  branches  from  the  neighbouring  muscles  ;  also,  immediately  before 
its  termination,  by  a  branch  corresponding  with  the  deep  cervical  artery ;  and  in 
the  same  situation  by  another  branch  of  considerable  size,  which  descends  in 
front  of  the  bodies  and  transverse  processes  of  the  vertebra3  of  the  neck,  and 
may  be  termed  the  external  vertebral  vein.  It  communicates  frequently  with 
the  spinal  veins  in  the  neck,  both  those  on  the  outer  side,  and  those  in  the 
interior  of  the  spinal  canal. 

"Varieties. — The  subclavian  vein  has  been  seen  to  pass  behind  the  scalenus 
anticus  muscle  along  with  the  artery  (Henle).  In  another  case  the  vein  and 
artery  changed  places  with  relation  to  the  muscle.  The  vein  has  been  seen 
several  times  to  pass  between  the  subclavius  muscle  and  the  clavicle  (Luschka). 
Instead  of  being  the  continuation  of  a  single  axillary  vein,  the  subclavian  vein 
is  sometimes  made  up  by  the  union  of  two  brachial  veins  (Henle)  ;  or  it  may 
receive  as  unusual  branches  a  bronchial  vein  (Weber),  or  a  superficialis  colli 
inferior  vein  (Hyrtl). 

AZYGOS  VEmS. 

The  azygos  veins  are  longitudinal  vessels  formed  by  the  union  of 
the  veins  corresponding  to  the  arteries  of  the  intercostal  spaces,  and 
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are  placed  on  the  sides  of  the  spine.    In  the  lower  part  of  the  thorax 


Fk.  313. 


1^' 


phagus,  it  passes  in  front 


Fig.  313.— Sketch  op  the  Principal  Systemic 
Venous  Trunks,  the  Azygos,  and  Intercostal 
Veins. 

For  the  detailed  description  of  this  figure  see 
p.  473,  The  following  indications  relate  to  the 
accompanying  part  of  the  text:— 8',  the  left  superior 
intercostal  veins  (the  number  is  omitted  on  the 
right  side) ;  9,  the  main  trunk  of  the  azygos  vein  ;  the 
uppermost  number  marks  its  junction  with  the  supe- 
rior cava,  the  lowest  its  passage  into  the  abdomen  ;  9', 
the  left  or  hemiazygos ;  1 0,  thoracic  duct ;  11,  inferior 
vena  cava  ;  12,  the  union  of  a  branch  of  the  left 
azygos  with  the  left  renal  vein  ;  13,  13',  the  right  and 
left  azygos  veins  continued  down  into  the  abdomen, 
and  joining  some  of  the  lumbar  veins;  15,  union  of 
lumbar,  ilio-lumbar,  and  sacral  veins. 


the  two  veins  of  opposite  sides  are  dis 
posed  symmetrically,  but  higher  up  the 
blood  gathered  from  some  of  the  veins  of 
the  left  side  is  poured  into  the  trunk  on 
the  right,  which  becomes  enlarged  and 
unsymmetrical,  and  has  on  that  account 
received  the  name  of  main  or  right  azygos, 
while  the  united  lower  veins  from  the 
corresponding  parts  on  the  left  side  con- 
stitute the  small  or  left  azygos. 

The  right  azygos  vein  (vena  azygos 
major)  generally  commences  below  by 
branches  from  the  lumbar  veins  (ascend- 
ing lumbar)  of  the  right  side,  and  some- 
times from  the  renal  vein  ;  but  not  un- 
frequently  it  receives  a  small  branch  from 
the  inferior  cava,  where  that  vessel  turns 
forwards  to  reach  its  opening  in  the  dia- 
phragm. Passing  from  the  abdomen  into 
the  thorax  through  the  aortic  opening  in 
the  diaphragm,  or  to  the  outer  side  of 
that  opening  through  the  fibres  of  the 
right  crus,  the  azygos  vein  ascends  on  the 
bodies  of  the  dorsal  vertebrae,  until  it 
arrives  opposite  the  root  of  the  right 
lung,  over  which  it  arches  forwards,  and 
then  opens  into  the  upper  vena  cava,  im- 
mediately above  the  point  at  which  that 
vessel  is  invested  by  the  pericardium. 
When  passing  through  the  opening  in 
the  diaphragm,  this  vein  is  accompanied 
by  the  thoracic  duct,  both  being  situated 
on  the  right  side  of  the  aorta.  In  the 
thorax,  maintaining  the  same  position 
with  respect  to  the  duct  and  the  oeso- 
the  intercostal  arteries,  and  is  covered  by 
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the  pleura  It  is  joined  by  the  several  veins  which  accompany  the 
aortic  iuiercostal  arteries  of  the  light  side  ;  and,  at  about  the  sixth 
or  seventh  dorsal  vertebra,  by  the  left  or  smaller  azygos  vein.  It  is 
also  joined  by  several  oesophageal  and  other  small  veins,  and  near  its 
termination  by  the  bronchial  vein  of  the  right  lung ;  and  it  is  generally 
connected  v/ith  the  right  superior  intercostal  vein.  As  it  communicates 
below  with  the  vena  cava  inferior  through  one  of  the  branches  of  that 
large  vein,  while  it  terminates  above  in  the  vena  cava  superior,  it  forms 
a  connection  between  those  two  vessels.  A  few  valves  of  imperfect 
formation  have  been  found  in  the  azygos  vein  ;  its  branches  (intercostal 
veins)  are  provided  with  distinct  valves. 

On  the  left  side  of  the  chest  the  veins  of  the  three  or  four  upper 
intercostal  spaces  are  usually  united  into  one  trunk,  forming  the  left 
superior  intercostal  vein,  which  (as  already  mentioned)  is  most  fre- 
quently united  with  the  left  innominate  vein,  but  sometim.es  is  connected 
with  the  main  azygos  vein. 

Of  the  remaining  left  intercostal  veins,  one  or  two,  generally  about 
the  fifth  and  sixth,  pass  directly  into  the  azygos  ;  while  the  lowest  in 
greater  number  unite  almost  constantly  into  one  trunk,  forming  the 
left  or  small  azygos,  which  crosses  to  join  the  main  azygos  in  the 
neighbourhood  of  the  seventh  dorsal  vertebra.  There  is  frequently 
union  between  these  three  sets  of  veins  or  their  intercostal  branches, 
so  that  a  part  of  one  may  be  replaced  by  another,  and  the  relative 
size  of  the  veins  may  be  subject  to  considerable  variation. 

The  left  lower  or  small  asygos  vein  (vena  hemiazygos)  commences 
from  one  of  the  lumbar  veins  (ascending  lumbar),  or  from  the  left  renal 
vein,  and,  having  entered  the  thorax  with  the  aorta,  or  through  the  left 
crus  of  the  diaphragm,  ascends  upon  the  spine  in  front  of  the  left  inter- 
costal arteries,  receiving  the  lower  intercostal  veins  of  the  left  side  ; 
and  passing  i)ehind  the  aorta,  it  opens  into  the  right  azygos  vein, 
opposite  the  sixth  or  seventh  dorsal  vertebra. 

Varieties. — The  azyg'os  vein  has  been  seen  to  receive  the  lower  vena  cava, 
and,  in  such  cases,  is  of  course  extremely  large.  An  example  of  this  variety 
exists,  in  the  Anatomical  Museum  of  Glasgow  University.  In  one  instance, 
Meckel  found  the  azygos  ending  in  the  subclavian  vein. 

All  the  intercostal  veins  of  the  left  side  have  been  observed  in  some  instances 
to  join  a  single  vein,  which  ended  in  the  left  innominate  ;  the  arrangement  cor- 
responding- with  that  on  the  right  side  of  the  body. 

The  bronchial  veins  return  the  blood  employed  in  the  nutrition  of 
the  lungs.  Their  course  corresponds  with  that  of  the  bronchi,  which 
support  them  as  they  pass  towards  the  root  of  the  lungs.  The  bron- 
chial vein  of  the  right  side  opens  into  the  trunk  of  the  azygos  vein 
near  its  termination,  that  of  the  opposite  side  ends  in  the  superior 
intercostal  vein. 

VEms  OF  THE  SPIKE. 

The  spinal  veins  form  plexuses  of  closely  anastomosing  vessels  along 
the  whole  length  of  the  spinal  column.    They  have  no  valves. 

The  veins  within  and  upon  the  spinal  column  may  be  distinguished 
into  the  following  sets  :  a.  The  dorsal,  placed  deeply  in  the  vertebral 
grooves,  and  resting  upon  the  spines  and  arches  of  the  vertebra  :  6. 
The  veins  lodged  witliin  the  bodies  of  the  vertebrae  :  c.  The  anterior 
longitudinal,  two  long  series  of  veins,  or  rather  venous  plexuses,  extend 
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behind  the  bodies  of  the  vertebra3  in  the  v/hole  length  of  the  canal : 
i.  The  posterior  longitudinal  veins,  situated  within  the  canal  on  the 
fore  part  of  the  arches  of  the  vertebrae :  e.  The  veins  of  the  spinal 
cord.  There  are  likewise  branches  of  communication,  some  of  which 
connect  all  the  other  sets  together,  and  some  which  bring  them  into 
connection  with  the  general  venous  system.  (Breschet,  "  Essai  sur  les 
Veines  du  Eachis,"  4to ;  "  Traite  Anatomique  sur  le  Systeme  Yeineux," 
foL,  1829  ;  Cloquet,  "  Traite  dMnatomie  descriptive,"  &c.) 

a. — The  dorsal  veins.  The  blood  from  the  muscles  and  integument 
along  the  back  of  the  spine  is  returned  by  a  series  of  short  veins,  which 
ramify  upon  the  arches  and  spinous  processes  of  the  vertebrae.  They 
run  forwards  close  to  the  spinous  processes,  and  on  reaching  the  in- 
terval between  the  arches  of  the  vertebrse,  pierce  the  ligamenta  sub- 
flava,  and  terminate  in  a  venous  plexus  within  the  canal.  Towards  the 
outer  part  of  the  intervertebral  grooves  other  veins  arise,  which  pass 
obliquely  forwards,  through  the  intertransverse  spaces,  in  company 
with  the  posterior  branches  of  the  lumbar  and  intercostal  arteries,  and 
open  into  the  veins  which  accompany  those  vessels. 

Fig.  314,  A  and  B. — Horizontal  and  Vertical 
Sections  op  the  Lower  Dorsal  Vertebrae, 

SHOWING  THE    EXTERNAL  AND  INTERNAL  VeINS 

op  the  Spine  (after  Brescliet),  | 

a,  spinous  process ;  h,  transverse  process  ;  c, 
body  ;  d,  spinal  canal ;  1,  anterior  external  veins 
of  the  bodj'- ;  2,  posterior  external  veins  of  tlie 
vertebral  column  communicating  with  the  internal 
and  forming  a  plexus  over  the  laminae  and  pro- 
cesses; 3,  the  posterior,  and  4,  the  anterior  in- 
ternal plexus  of  veins  of  the  vertebral  canal  ;  5, 
the  internal  veins  of  the  body  joining  the  internal 
siDinal  veins ;  6,  the  lateral  veins,  which  are  joined 
by  the  internal  and  external  spinal  veins,  and 
themselves  unite  with  the  intercostal. 

J). — The  veins  of  tlie  bodies  of  the 
vertebrae  (vense  basis  vertebrarum, 
— Dupuytren)  are  comparatively  large 
vessels  contained  in  the  canals  within 
the  bodies  of  the  vertebrse  ;  the  arteries 
which  accompany  them  being  very  small. 
They  anastomose  on  the  front  of  the 
bones  with  some  of  the  superficial  veins  ; 
and  the  trunk  of  each,  having  reached 
the  spinal  canal  through  the  foramen 
in  the  posterior  surface  of  the  body  of 
the  vertebra,  divides  into  two  branches,  which  diverge  and  terminate 
in  the  large  spinal  veins  behind  the  bodies  of  the  vertebra. 

c, — The  anterior  longitudinal  spinal  veins.— The  blood  collected 
by  the  different  vessels  here  described  is  poured  into  two  large  veins,  or 
rather  tortuous  venous  canals,  which  extend,  one  on  each  side,  along 
the  whole  length  of  the  spinal  canal  behind  the  bodies  of  the  vertebrae. 
These  vessels  (the  great  spinal  veins  of  Breschet)  are  alternately  con- 
stricted and  enlarged,  the  constricted  points  corresponding  with  the 
intervertebral  foramina,  where  they  are  drawn  forwards,  and  bound 
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clown  by  the  branches  of  communication  which  pass  outwards.  In 
some  parts  the  veins  are  double,  or  even  triple,  so  as  to  form  a  plexus, 
and  occasionally  they  are  altogether  interrupted.  In  the  thoracic 
region  their  communicating  branches  open  into  the  intercostal  veins, 
in  the  loins  into  the  lumbar  veins,  in  the  neck  for  the  most  part  into 
the  vertebral. 

d.  The  posterior  longitudinal  spinal  veins  are  a  complex  interlace- 
ment of  tortuous  veins  along  the  inner  or  anterior  surface  of  the  arches 
of  the  vertebra3.  In  the  lower  part  of  the  canal  this  interlacement  of 
veins  is  not  so  close  as  in  the  upper  portion,  where  it  usually  conceals 
(if  the  injection  has  been  successful)  the  whole  surface  of  the  dura 
mater.  These  veins  converge  to  the  intervertebral  foramina,  and  join 
by  rather  small  vessels  with  the  intercostal  veins. 

e.  — The  veins  of  the  spinal  cord  (Breschet)  ramify  upon  the  cord 
and  its  nerves,  enclosed  within  the  sheath  formed  by  the  dura  mater. 
Though  they  communicate  with  the  other  spinal  veins,  they  are  not 
injected  with  them,  even  when  the  injecting  process  is  most  successful. 
Yery  small,  long,  and  tortuous,  they  run  upon  both  surfaces  of  the  cord, 
and  form  a  diffused  network.  They  become  larger,  for  the  most 
part,  as  they  ascend,  but  near  the  base  of  the  skull  they  are  smaller 
than  in  the  lumbar  region.  They  communicate  freely  with  the  spinal 
veins  and  plexuses,  by  means  of  branches  which  accompany  the  nerves 
towards  the  intervertebral  foramina.  Near  the  base  of  the  skull  they 
unite  to  form  two  or  three  small  trunks,  which  communicate  by  trans- 
verse branches  with  the  vertebral  veins,  and  terminate  in  the  inferior 
cerebellar  veins,  or  in  the  petrosal  sinuses. 

From  a  consideration  of  the  connection  and  arrangement  of  the 
different  parts  of  these  complex  veins,  it  would  appear  that  the  main 
currents  of  the  blood  in  each  part  flow  through  them  horizontally. 
The  dorsal  veins  pour  their  blood  into  the  longitudinal  plexus  on  the 
inner  surface  of  the  arches  of  the  vertebras  ;  thence  it  is  collected,  at 
each  of  the  intervertebral  foramina,  by  two  or  three  small  converging 
branches,  which  open  into  some  of  the  veins  outside  the  vertebral 
column  in  front,  viz.,  into  the  lumbar,  azygos,  and  cervical  veins.  Into 
these,  also,  the  contents  of  the  great  spinal  veins  are  conveyed  by  the 
short  communicating  branches  already  noticed. 

mFEEIOR  VESTA  CAVA. 
The  lower  or  ascending  vena  cava  returns  the  blood  from  the 
lower  limbs,  and  from  the  viscera  of  the  pelvis  and  abdomen.  It 
commences  at  the  junction  of  the  two  common  iliac  veins  on  the  side 
of  the  fifth  lumbar  vertebra,  and  thence  ascends  along  the  right  side 
of  the  aorta,  as  far  as  the  posterior  border  of  the  liver  ;  it  there 
becomes  lodged  in  a  groove  in  that  organ,  and  inclines  forwards  to 
reach  the  opening  in  the  diaphragm  appropriated  to  it,  and  after  being- 
enclosed  in  a  fold  of  the  pericardium,  terminates  in  the  right  auricle 
of  the  heart.  A  large  valve  is  situated  at  its  entrance  into  the 
auricle,  named  the  valve  of  Eustachius,  which,  however,  as  explained 
in  the  description  of  the  heart,  is  only  a  vestige  of  a  foetal  structure, 
variable  in  size,  and  without  influence  in  preventing  reflux  of  the 
blood. 

Tributaries. — Besides  the  common  iliac  veins,  the  inferior  vena 
cava  receives  the  following. 
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a, — The  middle  sacral  yein,  taking  its  course  upwards  on  the  front 
of  the  sacrum,  opens  into  the  left  common  iliac  vein,  or  into  the  com- 
mencement of  the  vena  cava. 

t, — The  lumbar  veins  correspond  in  number  with  the  arteries  of  the 
same  name  :  they  commence  by  small  posterior  branches  in  the  muscles 
of  the  back  ;  and  by  others  from  the  walls  of  the  abdomen,  where  they 
communicate  with  the  epigastric  and  other  veins  in  the  neighbour- 
hood. Having  reached  the  spine,  they  receive  branches  from  the 
s]mial  plexuses,  and  proceed  forward  upon  the  bodies  of  the  vertebra, 
behind  the  psoas  muscle :  those  on  the  left  side  passing  behind  the 
aorta,  terminate  in  the  back  of  the  vena  cava.  Some  of  these  veins 
are  frequently  found  to  unite  into  a  single  trunk  before  their  termina- 
tion. The  lumbar  veins  of  the  same  side  communicate  with  each 
other  by  branches  which  cross  in  front  of  the  transverse  processes. 
Not  imfrequently  a  branch  of  this  description  is  met  with  called  the 
ascending  lumtar  vein,  which  connects  more  or  less  completely  the 
common  iliac  vein,  the  ilio-lumbar  and  lumbar  veins,  and  the  azygos 
vein. 

c.  — The  spermatic  veins,  proceeding  upwards  from  the  testicle  and 
forming  part  of  the  constituents  of  the  spermatic  cord,  enter  the 
abdomen,  and  ascend  on  the  psoas  muscle  behind  the  peritoneum. 
Below  the  abdominal  ring  there  are  numerous  convoluted  branches 
forming  the  spermatic  ])lexus  (plexus  pampiniformis).  These  branches 
gradually  unite  and  form  a  single  vessel,  which  opens  on  the  right  side 
into  the  lower  vena  cava,  and  on  the  left  into  the  renal  vein.  The 
spermatic  veins  sometimes  bifurcate  before  their  termination,  each 
division  opening  separately ;  in  this  case  the  veins  of  the  right  side 
may  be  found  communicating  with  the  vena  cava  and  the  renal  vein. 

In  the  female  the  ovarian  veins  have  the  same  general  course  as  the 
ovarian  arteries  ;  they  form  a  plexus  near  the  ovary  (ovarian  or  pam- 
piniform plexus)  in  the  broad  ligament,  and  communicate  with  the 
uterine  plexus. 

Valves  exist  in  the  spermatic  veins  in  man  (Monro)  ;  and  in  excen- 
tional  cases  they  have  been  also  seen  in  the  ovarian  veins  (Theile). 

d.  — The  renal  or  emulgent  veins  are  short  but  of  very  considerable 
size.  That  of  the  left  side  is  longer  than  that  of  the  right,  and  passes 
in  front  of  the  aorta.  They  join  the  vena  cava  at  nearly  a  right  angle. 
The  renal  veins  usually  receive  branches  from  the  suprarenal  capsules  ; 
the  left  has  also  opening  into  it  the  spermatic  vein  of  the  same  side. 
A  valve  is  usually  found  at  the  orifice  of  the  left  spermatic  vein,  or  in 
the  renal  vein  within  a  quarter  of  an  inch  from  the  orifice  of  the  sper- 
matic.   (E-ivington.  Journ.  of  Anat.  Yol.  YII.,  p.  163.) 

e.  — The  capsular  or  suprarenal  veins,  though  actually  small,  are, 
relatively  to  the  organs  from  which  they  arise,  of  considerable  size. 
On  the  right  side  the  vein  ends  in  the  vena  cava,  and  on  the  left  in  the 
renal  or  phrenic  vein. 

/. — The  plirenic  veins  follow  exactly  the  course  of  the  arteries  sup- 
plied to  the  diaphragm  by  the  abdominal  aorta. 

g. — The  liepatic  veins  return  from  the  liver  the  blood  sent  to  that 
organ  by  the  portal  vein  and  hepatic  artery.  They  converge  to  the 
groove  in  which  the  inferior  vena  cava  lies,  and  pass  at  once  obliquely 
into  that  vein.  There  are  usually  three  sets  of  hepatic  veins  pro- 
ceeding to  this  common  point :  those  from  the  right  and  left  lobes  are 
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oblique  in  their  direction,  those  from  the  middle  of  the  liver  and  the 
lobule  of  Spigelius  have  an  intermediate  position  and  course.  The 
hepatic  veins  have  no  valves  ;  but,  owing  to  their  oblique  entrance 
into  the  vena  cava,  a  semi-lunar  fold  is  seen  at  the  lower  border  of  the 
orifice  of  each  vein. 

Varieties. — The  lower  vena  cava  presents  some  occasional  deviations  from  its 
ordinary  condition,  which  may  be  briefly  noticed. 

In  the  lower  part  of  its  course  it  is  sometimes  placed  to  the  left  side  of  the 
aorta,  and,  after  receiving  the  left  renal  vein,  resumes  its  ordinary  position  by 
crossing  over  the  great  artery.  Less  frequently,  the  vena  cava  is  placed  alto- 
gether on  the  left  side,  and  is  continued  upwards  to  the  heart,  without  any 
change  in  its  direction  ;  this  occurs  in  cases  of  transposition  of  the  thoracic 
and  abdominal  viscera  and  of  the  great  vessels. 

In  a  more  numerous  class  of  cases,  the  left  common  iliac  vein,  instead  of 
joining  the  right  in  its  usual  position,  is  connected  with  it  only  by  a  small 
branch,  and  then  ascends  on  the  left  side  of  the  aorta.  After  receiving  the  left 
renal  vein,  it  crosses  over  the  aorta,  and  terminates  by  uniting  with  the  common 
iliac  vein  of  the  right  side.  In  these  cases,  the  vena  cava  inferior  can  be  said 
to  exist  only  at  the  upper  part  of  the  abdomen,  and  below  this  point  there  is  a 
vein  on  each  side  of  the  aorta. 

Lastly,  the  lower  vena  cava,  instead  of  ending  in  the  right  auricle  of  the  heart, 
has  been  seen  to  join  the  right  azygos  vein,  which  is  then  very  large  so  that  the 
blood  from  the  lower,  as  well  as  from  the  upper  part  of  the  body,  is  returned  to 
the  heart  through  the  upper  vena  cava.  In  this  case,  the  hepatic  veins  do  not 
join  the  lower  cava,  but  pass  directly  into  the  right  auricle,  at  the  usual  place  of 
termination  of  the  great  vein.    (Specimen  in  Glasgow  University  Museum.) 

The  left  renal  vein  has  been  seen  to  cross  behind  the  aorta. 

In  a  remarkable  case,  observed  by  Eothe,  one  of  the  hepatic  veins  ended,  not 
in  the  lower  cava,  nor  in  the  right  auricle,  but  in  the  right  ventricle  of  the  heart, 
its  orifice  being  guarded  by  valves.  (Act.  Acad.  Joseph.  Med.  Chir.  Yindobonensis, 
t.  i.  p.  233,  tab.  5.    Yindobon^,  1788.) 

VEIITS  OF  THE  LOWER  LIMB  AIMD  PELVIS. 

The  veins  of  the  lower  limb  are  divisible  into  two  sets,  those  of  the 
one  being  deeply  seated,  those  of  the  other  running  in  the  superficial 
fascia.  All  the  veins  of  the  lower  limb,  as  high  as  the  femoral  venous 
trunk,  are  provided  with  valves,  and  these  are  more  numerous  than  in 
the  veins  of  the  upper  limb.  The  deep  veins  have  more  valves  than 
the  subcutaneous  set. 

SUPEBFICIAIi   VEINS    OP    THE    LOWEB  LIMB. 

Immediately  beneath  the  integument,  on  the  dorsum  of  the  foot, 
there  exists  a  network  of  veins  forming  an  arch,  from  which  issue  two 
principal  trunks,  which  are  named  the  internal  or  long  and  the  external 
or  short  saphenous  veins. 

The  internal  or  long  saphenous  vein  extends  from  the  ankle  to 
within  an  inch  and  a  half  ot  Poupart's  ligament.  Taking  rise  from 
the  plexus  of  veins  on  the  dorsum  of  the  foot,  it  passes  upwards  in 
front  of  the  inner  ankle,  and  along  the  inner  border  of  the  tibia, 
accompanied  by  the  internal  saphenous  nerve.  It  inclines  a  little 
backwards  as  it  passes  the  inner  condyle  of  the  femur,  and  ascending- 
along  the  inner  and  fore  part  of  the  thigh,  it  terminates  in  the  femoral 
vein,  at  the  saj)he?io2(s  o]jenwg  in  the  fascia  lata,  through  which  it 
passes. 

In  the  leg  it  communicates  with  the  deep  veins  accompanying  the 
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anterior  and  posterior  tibial  arteries,  and  in  the  thigh  one  or  more 
branches  pass  between  it  and  the  femoral  vein.    This  long  vein  has  a 
variable  number  of  valves.  Sometimes  six  have  been  counted ;  in  other 
cases  only  four  or  even  two.    It  contains  more 
Fig.  315.  in  its  course  through  the  thigh  than  in  the  leg. 

Fig.  315. — Superficial  Veins  op  the  Front  and  Inner 
Side  op  the  Lower  Limb. 

1,  the  saphenous  aperture  of  the  fascia  lata  ;  a,  super- 
ficial epigastric  vein  ;  6,  external  pudic  ;  c,  superficial  cir- 
cumflex iliac  ;  d,  external  or  short  saphenous  beginning  on 
the  dorsum  of  the  foot  (see  Fig.  316), 

Tributaries. — The  long  saphenous  vein  is  joined 
in  its  course  by  numerous  cutaneous  vessels.  Close  to 
its  termination  it  receives,  besides  a  considerable 
anter  'wr  branch,  the  sujyei-Jicial  cjngastric,  external 
pudic,  and  stqjerficial  circumflex  ilia?'  veins  correspond- 
ing severally  to  arterial  branches  of  the  same  name. 

It  is  also  usually  joined  near  its  termination  by  a 
2)osterior  branch  of  considerable  size,  coming  from 
the  posterior  and  inner  part  of  the  thigh. 

The  external  or  short  saphenous  vein  pro- 
ceeds from  branches,  wliich  arise  along  the 
outer  side  of  the  dorsum  of  the  foot.  It  passes 
behind  the  outer  ankle,  and  ascends  the  leg 
aloDg  the  border  of  the  tendo  Achillis  and  on 
the  belly  of  the  gastrocnemius  muscle,  accom- 
panied by  the  external  saphenous  nerve  ;  run- 
ning upwards  between  the  heads  of  the  gastro- 
cnemius, it  unites  with  the  popliteal  vein.  Oppo- 
site the  ankle  and  along  the  leg  it  communicates 
with  the  deep  veins  :  and  it  receives  superficial 
accessory  veins  from  the  outer  part  of  the  foot 
and  the  back  of  the  leg. 

Variety. — The  short  saphenous  vein  sometimes 
issues  from  the  popliteal  space,  and  winding  round 
the  inside  of  the  thigh,  opens  into  the  long  saphenous 
vein. 
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THE   DEEP   VEINS   OP   THE    LOWER  LIMB. 

The  deep  veins  accompany  the  arteries  and 
their  branches,  following  exactly  their  distribu- 
tion. Those  below  the  knee,  being  for  the  most 
part  disposed  in  pairs,  and  presenting  the  dis- 
position described  in  the  corresponding  veins  of 
the  upper  limb,  are  named  the  vense  comites 
of  the  vessels  with  which  they  are  associated. 
The  vense  comites  of  the  arteries  of  the  leg, 
namely,  the  anterior  and  posterior  tibial 
veins  (the  latter  having  previously  received  the 
peroneal),  unite  near  the  lower  border  of  the 
popliteus  muscle,  and  form  by  their  junction  the  popliteal  vein.  The 
valves  of  the  deep  veins  of  the  leg  are  very  numerous,— ten  or  twelve 
beino;  sometimes  found  between  the  heel  and  the  knee. 
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•  The  popliteal  vein,  thus  formed,  receives  smaller  branches  corre- 
sponding with  the  articular  and  muscular  arteries,  and  the  larger 
branch  named  the  external  saphenous  vein.  In  its  course  through  the 
ham,  the  popliteal  vein  is  placed  at  first  internally  to  the  pophteal 
artery,  then  behind,  and  lastly  to  the  outer  side  of  it,  but  always  pos- 
teriorly and  between  it  and  the  nerve.  Thus  situated,  it  passes  up 
through  the  aperture  in  the  adductor  magnus,  and  becomes  continuous 
with  the  femoral  vein. 

Varieties. — The  union  of  tlie  veins  which  form  the  popliteal  is  often  farther 
up  than  usual,  and  the  lower  part  of  the  artery  is  accompanied  hj  two  veins. 
This  arrangement  in  some  rare  cases  extends  to  the  entire  length  of  the  artery. 


Fig.  316.  Fig.  317. 


Fig.  316. — Outline  of  the  Posterior  or  Short  Saphenous  Vein. 

The  vein,  commencing  on  the  dorsum  and  outside  of  the  foot,  is  seen  to  pass  up 
hehind  the  outer  ankle  and  to  dip  beneath  the  fascia  in  the  popliteal  space. 

Fig.  817. — View  of  the  Veins  op  the  Groin  and  neighbouring  parts  (from 

E.  Quain).  \ 

The  full  description  of  this  figure  will  he  found  at  p.  455.  The  following  numbers 
indicate  the  veins  ; — 2,  the  femoral  vein  j  3,  the  large  or  internal  saphenous  vein  ;  3', 
anterior  saphenous  ;  4,  superficial  circumflex  veins  with  twigs  to  the  inguinal  glands  ; 
5,  superficial  epigastric  ;  6,  superficial  pudic. 

The  femoral  vein  extends,  like  the  artery  which  it  accompanies, 
through  the  upper  two-thirds  of  the  thigh,  and  terminates  at  Poupart's 
ligament  in  the  external  iliac  vein.  Placed  at  first  outside  the  artery, 
it  gradually  inclines  inwards  behind  it;  and  on  reaching  Poupart's 
ligament,  lies  on  the  inner  side,  on  the  same  plane  with  the  artery,  and 
separated  from  it  only  by  a  slight  partition  of  the  membranous  sheath, 

VOL.  I.  £  K 


498 


THE  ILIAC  VEINS. 


by  which  they  are  both  invested.  In  the  lower  part  of  its  course,  the 
■vein  receives  all  the  branches  which  accompany  the  offsets  of  the  chief 
artery.  In  the  upper  part,  the  deep  femoral  vein  opens  into  it,  having 
first  received  all  the  branches  from  muscles  supplied  by  the  deep  femoral 
artery.  Near  its  termination  the  femoral  vein  is  joined  by  the  in- 
ternal saphenous  vein. 

Varieties. — The  femoral  vein  occasionally  pursues  a  course  different  from 
that  of  the  artery  along  the  thigh.  Extending  upwards  from  the  popliteal  space, 
the  vein  in  such  cases  perforates  the  adductor  magnus  above  the  ordinary  posi- 
tion, and,  joining  with  the  deep  femoral  vein,  first  approaches  the  femoral 
artery  at  the  groin.  The  same  vein  is  sometimes  double  in  a  small  part,  or  more 
rarely  in  almost  its  whole  length. 

EXTEKNAL  ILIAC  VEIN. 

The  external  iliac  vein  is  the  continuation  of  the  femoral  vein  from 
Poupart's  ligament  to  the  junction  of  the  internal  iliac  vein,  in  the 
neighbourhood  of  the  sacro-iliac  articulation.  It  is  at  first  internal  to 
the  artery,  and  on  the  left  side  it  continues  in  that  position,  but  on  the 
right  side  it  gradually  inclines  somewhat  behind  the  artery.  It  does 
not  possess  valves. 

Tributaries. — Near  its  commencement  at  Poupart's  ligament,  the  external 
iliac  vein  receives  the  circumflex  iliac  and  the  eingastvlc  veins. 

INTERNAL   ILIAC  VEIN. 

The  internal  iliac  vein  is  formed  by  the  union  of  branches  which 
accompany  the  corresponding  branches  of  the  internal  iliac  artery.  The 
umbilical  vein  of  the  foetus,  however,  which  in  the  cord  accompanies  the 
corresponding  arteries,  diverges  from  these  arteries  within  the  body, 
and  passes  upwards  to  the  liver.  The  internal  iliac  vein  lies  behind 
the  corresponding  artery  in  front  of  the  sacro-iliac  articulation,  and, 
after  a  short  course  upwards  to  the  margin  of  the  pelvis,  joins  v/ith 
the  external  iliac  vein  to  form  the  common  iliac.  No  valves  are 
found  in  the  trunk  of  the  internal  iliac  vein,  but  they  exist  in  its 
branches. 

Tributaries. — The  tributaries  of  the  internal  iliac  vein  correspond 
in  general  to  the  various  branches  of  the  internal  iliac  artery,  with  the 
exception  that  the  internal  pudic  vein  does  not  receive  the  main  supply 
of  blood  from  the  dorsal  vein  of  the  penis.  The  visceral  veins  are 
remarkable  for  their  size  and  frequent  anastomoses,  and  have  been 
described  as  forming  a  series  of  plexuses,  severally  named  the  mskal, 
jprostatic,  JmmorrTioidal,  uterine,  and  vaginal. 

The  vesical  plexus  consists  of  vessels  which  ramify  over  the  whole 
of  the  bladder  external  to  its  muscular  coat,  being  particularly  large  and 
numerous  towards  the  base  of  the  organ,  where  they  are  closely  con- 
nected with  the  prostatic  and  hsemorrhoidal  plexuses  in  the  male,  and 
with  the  vaginal  plexus  in  the  female. 

The  prostatic  plexus  receives  two  large  vessels,  one  at  each  side, 
the  divisions  of  the  dorsal  vein  of  the  penis.  These,  coursing  down- 
wards and  backwards  on  the  sides  of  the  prostate  gland,  expand 
into  a  close  network  at  the  base  of  the  gland,  which  is  quite  encircled 
by  it. 

The  hsemorrhoidal  plexus  consists  of  enlarged  and  copiously  anas- 
tomosing veins  in  the  walls  of  the  lower  part  of  the  rectum,  imme- 
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diately  underneath  the  mucous  membrane.  From  it  proceed  superior, 
middle,  and  inferior  hsemorrhoidal  veins  accompanying  the  arteries  of 
the  same  name,  and  it  communicates  freely  with  the  plexuses  in  front  of 
it.  The  superior  haemorrhoidal  vein  being  a  branch  belonging  to  the 
portal  system,  the  hsemorrhoidal  plexus  forms  a  very  direct  communi- 
cation between  the  portal  and  general  venous  systems. 

Fig.  318.— Internal 
View  of  the  Male 
Pelvis  from  the 
left  side,  to  show 
THE  Principal 
Veins.    (A.  T.)  i 

The  greater  part  of 
tlie  OS  innominatum 
and  pelvic  wall  of  the 
left  side,  and  the 
upper  parts  of  the 
rectum  and  urinar}' 
bladder,  have  been 
removed  :  the  lefl 
common  iliac  and  the 
right  internal  iliac 
arteries,  and  the  left 
external  and  internal 
iliac  veins,  have  been 
cut  short,  a,  the  right 
psoas  magnus  muscle ; 
b,  the  anterior  su- 
IDcrior  iliac  spine  ;  c, 
Poupart's  ligament ; 
d,  the  cavernous  and 
spongy  body  of  the 
penis  divided  near  the 
root  ;  + ,  the  spongy 
body  of  the  bulb, 
above  which  the  mem- 
branous part  of  the 
urethra,  the  prostate, 
&c.  ;  •  e,  the  left  os 
pubis  close  to  the 
symphysis  ;  /,  the 
anus  ;  g,  the  spine  of 
the  ischium  Avith  the 

short  sacro-sciatic  ligament ;  h,  auricular  sacro-iliac  surface  ;  i,  interior  of  the  urinary 
bladder  ;  k,  exterior  of  the  rectum  ;  1,  transverse  i^rocess  of  the  fourth  lumbar  vertebra  ; 
1,  lower  part  of  the  vena  cava  inferior ;  1',  abdominal  aorta  ;  2,  common  iliac  veins  ; 
2'_,  right  common  iliac  artery  ;  3,  external  iliac  veins  ;  3',  external  iliac  artery  ;  4,  internal 
iliac  veins,  that  of  the  right  side  entire,  that  of  the  left  divided  and  in  great  part 
removed  ;  5,  middle  and  other  veins  of  the  sacral  plexus ;  6,  ilio-lumbar  and  lumbar 
veins  ;  7,  right  gluteal  and  upper  lateral  sacral  veins  ;  8,  8',  obturator  vein  and  artery 
of  the  right  side  ;  9,  pelvic  plexus  of  veins  of  the  right  side  ;  9',  that  of  the  left  side 
connected  with  the  lower  vesical  plexus  ;  10,  placed  on  the  right  side  on  the  short  sacro- 
sciatic  ligament  immediately  below  the  division  of  the  internal  iliac  vein  into  the  puxlic 
and  sciatic  veins  :  on  the  left  side,  below  4,  the  sciatic  vein  is  cut  short ;  10,  lower 
down,  the  pudic  vein  ;  10',  the  perineal  veins  ;  11,  placed  on  the  prostate  among  the 
lower  vesical  veins,  into  one  of  which  the  left  dorsal  vein  of  the  penis,  11,  is  seen  to 
pass  ;  12,  placed  on  the  lower  part  of  the  rectum,  may  indicate  the  plexus  of  hsemorr- 
hoidal  veins. 

The  vaginal  plexus,  surrounding  the  vagina  principally  in  its 
lower  part,  communicates  freely  with  the  heemorrhoidal  and  vesical 
plexuses. 

K  K  2 
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The  uterine  plexus  pours  its  blood  in  greatest  part  into  the  ovarian 
veins,  and  is  not  considerable  except  in  pregnancy. 

The  dorsal  vein  of  tKe  penis  commences  by  branches  which  issue 
from  the  glans  penis,  and  form  in  the  first  instance  two  veins,  one  at 
each  side  of  the  middle  line,  in  the  dorsal  groove  of  the  penis.  These 
receive  branches  from  the  spongy  body  of  the  penis,  and  some  super- 
ficial veins  which  accompany  the  external  pudic  arteries,  and  proceeding 
backwards  unite  and  form  a  short  trunk  which  enters  the  pelvis 
beneath  the  subpubic  ligament.  Here  it  divides  into  two  branches, 
which  are  directed  obliquely  downwards  over  the  prostate  and  the  neck 
of  the  bladder,  and  are  united  with  the  prostatic  plexus. 

COMMON  ILIAC  VEIN. 

The  common  iliac  vein  is  formed  by  the  confluence  of  the  external 
and  internal  iliac  veins.  Extending  from  the  sacro-iliac  articulation 
upwards  to  near  the  junction  of  the  fifth  with  the  fourth  lumbar  ver- 
tebra, at  a  point  a  little  to  the  right  of  the  middle  line,  the  two  common 
iliac  veins  unite  to  form  the  lower  or  ascending  vena  cava.  The  right 
vein  is  shorter  than  the  left,  and  is  nearly  vertical  in  its  direction.  The 
right  vein  is  placed  behind,  and  then  to  the  outer  side  of  its  artery  ; 
whilst  the  left  vein  is  to  the  inner  side  of  the  left  common  jhac  artery, 
and  then  passes  behind  the  right.   These  veins  are  destitute  of  valves. 

THE    PORTAIj    system    OF  VEINS. 

The  portal  vein  differs  from  other  veins  of  the  body  in  being  sub- 
divided into  branches  at  both  its  extremities.  The  branches  of  origin, 
by  the  union  of  which  it  may  be  said  to  be  formed,  are  the  veins  of  the 
chylopoietic  viscera,  viz.,  the  stomach,  intestine,  pancreas,  and  spleen ; 
^he  other  branches,  or  those  of  distribution,  ramifying  after  the  manner 
of  an  artery  in  the  substance  of  the  liver,  convey  to  the  capillaries  of 
that  organ  the  blood  collected  in  the  main  trunk.  This  blood,  together 
with  that  of  the  hepatic  artery,  after  having  served  for  the  secretion 
of  the  bile  and  the  nourishment  of  the  liver,  is  withdrawn  from  that 
organ  by  the  hepatic  veins,  and  carried  by  them  into  the  vena  cava 
inferior. 

The  portal  vein  or  vena  portse  is  about  three  inches  in  length. 
Commencing  at  the  junction  of  the  splenic  and  superior  mesenteric 
veins,  it  passes  upwards  and  a  little  to  the  right  to  reach  the  transverse 
fissure  of  the  liver.  It  is  placed  close  behind  the  hepatic  artery  and  the 
bile-duct :  and  is  surrounded  by  the  filaments  of  the  hepatic  plexus  of 
nerves,  together  with  numerous  lymphatics.  All  these  are  imbedded  in 
loose  connective  tissue,  and  enclosed  within  the  layers  of  the  small 
omentum.  Within  the  transverse  fissure  it  is  somewhat  enlarged,  and 
is  there  named  sinus  of  the  portal  vein. 

Near  the  right  end  of  the  transverse  fissure,  the  vena  portse  divides 
into  two  branches.  That  of  the  rigid  side  enters  directly  the  substance 
of  the  corresponding  lobe  of  the  liver,  and  spreads  out  into  branches, 
each  of  which  is  accompanied  by  an  offset  of  the  hepatic  artery  and 
of  the  hepatic  duct.  The  left  branch,  which  is  smaller,  but  necessarily 
longer,  passes  across  to  gain  the  left  end  of  the  transverse  fissure,  where 
it  enters  the  liver  and  ramifies  like  the  preceding  branch. 
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Tributaries. — The  principal  branches  which  by  their  union  contri- 
bute to  form  the  vena  portae  are  the  coronary  vein  of  the  stomach,  the 
superior  mesenteric,  and  the  splenic  veins.  The  cystic  vein  is  also 
sometimes  a  lateral  tributary  of  the  portal  vein,  but  more  frequently 
proceeds  from  its  right  branch. 

Fig.  319. — View  op  the  Priit- 
ciPAL  Branches  of  the  Vena 

P0RT.E.  I 

1,  lower  surface  of  tlie  right 
lobe  of  the  liver  ;  2,  stomach  ;  3, 
spleen  ;  4,  pancreas ;  5,  duodenum  ; 
6,  ascending  colon  ;  7,  small  intes- 
tines ;  8,  descending  colon  ;  a,  vena 
portte  dividing  in  the  transverse 
fissure  of  the  liver  ;  h,  splenic  vein  ; 
c,  right  gastro-epiploic  ;  d,  inferior 
mesenteric  ;  e,  superior  mesenteric 
vein  ;  /,  superior  me^:enteric  ar- 
tery. 

The  coronary  vein  of  the 
stomach  lies  parallel  with 
the  artery  of  the  same  name. 
Its  size  is  inconsiderable, 
and  its  direction  transverse 
from  the  cardiac  to  the  py- 
loric end  of  the  stomach 
along  the  small  curvature. 
On  reaching  the  latter  point 
it  turns  downwards,  and 
opens  into  the  trunk  of  the 
vena  port^. 

The  splenic  vein,  a  vessel 
of  very  considerable  size, 
returns  the  blood  not  only 
from  the  spleen,  but  also 
from  the  pancreas,  the  duo- 
denum, the  greater  part  of  the  stomach  and  omentum,  the  descending 
colon,  and  part  of  the  rectum.  It  commences  by  five  or  six  branches, 
which  issue  separately  from  the  fissure  of  the  spleen,  and  soon  join  to 
form  a  single  vessel.  It  is  directed  from  left  to  right  beneath  the 
pancreas,  in  company  with  the  splenic  arter}^,  below  which  it  is  placed. 
On  reaching  the  front  of  the  spine  it  joins  the  superior  mesenteric 
vein,  nearly  at  a  right  angle.  It  receives  gastric  branches  (vasa  brevia) 
from  the  left  extremity  of  the  stomach,  the  left  gasiro-eiyii)lok  vein,  some 
"pancreatic  and  duocJenal  branches,  and  also  the  inferior  mesenteric  vein. 

The  superior  mesenteric  vein  lies  to  the  right  side,  and  some- 
what in  front  of  the  artery  of  the  same  name.  The  distribution  of  its 
branches  corresponds  with  that  of  the  superior  mesenteric  artery,  and 
it  returns  the  blood  from  the  several  parts  supplied  by  that  vessel,  viz., 
from  the  small  intestine,  and  from  the  ascending  and  transverse  parts  of 
the  colon.  The  trunk,  formed  by  the  union  of  its  several  branches, 
inclines  upwards  and  to  the  right  side,  passing  in  front  of  the  duodenum 
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and  behind  the  pancreas,  where  it  joins  with  the  splenic  vein  to  jorm 
the  vena  port93. 

Fig.  320.  •  Fig.  320. —Diagramma- 

tic Outline  of  the 
Portal  Vein  and  its 

RELATION  TO  THELiVER, 

&c.    (A.  T.)  i 

The  liver  is  supposed 
to  he  turned  upwards  so 
as  to  present  a  portion  of 
its  under  surface.  a, 
gall-bladder ;  b,  square 
lobe  ;  c,  left  lobe  ;  1, 
trunk  of  tlie  vena  port^e  ; 
2,  great  or  superior  me- 
senteric vein  ;  2',  its 
middle  colic  branch,  form- 
ing loops  of  communica- 
tion between  the  right 
and  left  colic  veins  ;  3, 
intestinal  branches  ;  + , 
small  pancreatico-duode- 
nal  branch  ;  4,  right 
colic  branch  ;  5,  ileo- 
colic ;  6,  coronary  vein  of 
the  stomach  ;  +  + ,  right 
gastro- epiploic  ;  7,  sple- 
nic vein  ;  7',  its  branches 
to  the  spleen  ;  7",  its 
branches  to  the  stomach  ; 
8,  inferior  mesenteric 
vein ;  9,  left  colic  branch ; 
9',  its  communication 
with  the  middle  colic  ; 
10,  sigmoid  ;  11,  superior 
licemorrhoidal  ;  12,  the 
right,  and  13,  the  left 
division  of  the  vena  -povtve 
in  the  transverse  fissui'e 
of  the  liver  ;  14,  the  ob- 
literated cord  of  the  um- 
bilical vein  ;  15,  the  ob- 
literated cord  of,  the  duc- 
tus venosus  ;  16,  part  of 
vena  cava  inferior. 

The  branches  of 
the  inferior  mesen- 
teric vein  correspond  with  the  ramifications  of  the  artery  of  the  same 
name.  They  commence  at  the  lower  part  of  the  rectum  in  the  hsemorr- 
hoidal  plexus,  and  unite  into  a  single  vessel  near  the  sigmoid  flexure 
of  the  colon.  From  this  point  the  vein  proceeds  upwards  and  inwards 
along  the  lumbar  region,  behind  the  peritoneum,  crossing  between  the 
transverse  mesocolon  and  the  spine,  or  farther  to  the  left,  and  then 
passing  beneath  and  behind  the  pancreas,  it  reaches  the  splenic  vein 
in  which  it  terminates. 

Varieties. — In  some  cases  the  umbilical  vein  remains  in  some  degree  pervious 
from  the  point  where  it  joins  the  left  portal  branch,  up  to  the  inner  surface  of 
the  rectus  muscle,  and  is  joined  in  the  latter  situation  by  a  branch  of  the  deep 
epigastric  vein,  thus  establishing-  a  communication  between  the  external  iliac 
and  portal  veins.    This  communicating  branch,  according  to  Lusclika,  is  normal, 
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and  is  described  by  him  under  the  name  of  vena  i^f^'^umliUcalis.  (Champneys, 
"  Journ.  of  Aiiat.,"  vol.  vi.,  p.  416), 


VEIKS    OF   THE  HEART. 

The  greater  number  of  the  cardiac  veins  are  collected  into  a  large 
common  trmik  which  pours  its  blood  into  the  posterior  part  of  the 
right  auricle,  in  the  angle  between  the  inferior  vena  cava  and  the  right 
auriculo-ventricular  orifice.  The  terminal  part  of  this  vein  is  consi- 
derably dilated,  and  is  named  the  coronary  sinus.  The  principal 
veins  leading  into  it  are  named  the  great,  the  posterior,  and  the 
anterior  coronary  veins.  Among  these  the  first  alone  deserves  the 
name  of  coronary,  as  it  surrounds  the  heart  in  the  left  auriculo-ventri- 
cular groove. 

Besides  the  larger  cardiac  veins  which  join  the  great  coronary  sinus, 
there  are  also  small  separate  veins  (venee  minimo3  cordis),  which  open 
directly  into  the  right  auricle,  especially  along  its  right  border.  The 
openings  of  these  veins,  as  well  as  some  depressions  which  do  not  admit 
veins,  have  been  named  foramina  Thebesii. 

Fig.  321.  —  View  of  the  Adult  Heart, 

FROM  BEHIND,  TO  SHOW  THE  CoRONARY  VeINS, 

(A.  T.)  I 

a,  placed  on  the  back  of  the  right  auricle, 
points  to  the  Eustachian  valve  seen  within 
the^ opening  of  the  inferior  vena  cava  ;  6,  the 
back  of  the  left  auricle;  c,  the  right  ventri- 
cle ;  rf,  left  ventricle  ;  e,  vena  caA^a  supe- 
rior ;  /,  arch  of  the  aorta ;  I,  sinus  of  the 
great  coronary  vein  ;  2,  great  coronary  vein  turn- 
ing round  the  heart  in  the  auriculo-ventricular 
groove  ;  3,  4,  posterior  branches  ;  5,  one  of  the 
small  right  cardiac  veins  passing  directly  into 
the  right  auricle  ;  6,  the  vestige  of  the  left 
superior  vena  cava  proceeding  over  the  left 
auricle  downwards  to  join  the  coronary  sinus. 

The  veins  of  the  heart  are  without 
valves  excepting  at  their  terminations. 

The  great  cardiac  vein  (vena  cordis 
magna)  is  a  vessel  of  considerable 
size,  and  from  the  way  in  which  it 
coils  round  the  left  side  of  the  base 
of  the  heart,  or  rather  of  the  ven- 
tricle, it  may  be^named  "coronary."  Its  chief  branch  runs  along  the 
groove  upon  the  tore  part  of  the  heart,  corresponding  with  the  septum 
of  the  ventricles.  Commencing  at  the  apex  of  the  heart,  it  gradually 
increases  m  size  as  it  approaches  the  base  of  the  ventricles,  and  then 
mchnmg  backwards  and  to  the  left  side  in  the  groove  between  the  left 
auricle  and  ventricle,  ends  in  the  coronary  sinus  :  a  valve  of  two  seo-- 
ments  closes  its  aperture  in  the  sinus.  In  this  course  it  receives 
branches  from  the  ventricles,  especially  from  the  left,  and  also  from 
tne  lett  auricle:  and  as  it  passes  round  the  thick  margin  of  the  left 
ventricle,  it  receives  a  vein  of  some  size  which  ascends  to  join  it 

1  he  posterior  cardiac  veins  ascend  on  the  back  of  the  ventricles, 
especially  on  the  left,  and  open  into  the  coronary  sinus  bv  four  or  more 
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valved  orifices.  One  of  these,  larger  than  the  rest,  (middle  or  posterior 
cardiac  vein),  ascends  along  the  groove  between  the  ventricles  upon 
the  posterior  surface  of  the  heart.  It  commences  by  small  branches  at 
the  apex  of  the  heart,  which  communicate  with  those  of  the  preceding 
vein,  and  then  ascends  to  the  base,  receiving  branches  from  the  sub- 
stance of  both  ventricles. 

The  small  or  anterior  cardiac  veins  (venge  cordis  parvse)  are 
several  small  branches,  which  commence  upon  the  anterior  surface  of 
the  right  ventricle,  and  passing  upwards  and  outwards,  open  separately 
into  the  right  auricle,  after  having  crossed  over  the  groove  between  it 
and  the  ventricle. 

The  coronary  sinus  is  about  an  inch  in  length,  and  is  placed  at  the 
back  of  the  heart  in  the  tfansverse  groove  between  the  left  auricle  and 
ventricle,  w^here  it  is  covered  by  the  muscular  fibres  of  the  auricle.  At 
one  end  it  is  joined  by  a  small  vein  from  the  right  side,  and  opens  into 
the  right  auricle  beneath  the  Thebesian  valve  ;  at  the  other,  it  receives 
the  large  coronary  vein,  and  a  small  straight  vein  directed  obliquely 
along  the  back  of  the  left  auricle  ;  whilst  between  those  points  other 
veins  enter  it  from  the  back  of  the  heart.  All  the  veins  joining  it, 
except  the  small  oblique  vein,  are  provided  with  more  or  less  complete 
valves  at  their  terminations. 

The  coronary  sinus,  together  with  the  small  oblique  vein  above  referred  to, 
considered  with  reference  to  their  early  foetal  condition  and  certain  malfoi-ma- 
tions  to  which  they  are  subject  along-  with  other  neighbouring-  veins,  may  be 
looked  upon  rather  as  the  persistent  terminal  parts  of  a  typically  distinct  left 
superior  vena  cava,  than  as  simply  the  main  stem  of  the  cardiac  veins.  The 
explanation  of  this  will  be  found  in  the  description  of  tlie  development  of  these 
veins. 

2.— THE  ABSORBENT  VESSELS. 

The  absorbent  vessels  are  divisible  physiologically  into  two  sets  ; — 
the  ladeals  ,  which  convey  the  chyle  from  the  alimentary  canal  to  the 
thoracic  duct ;  and  the  lymjjTiatics,  which  take  up  the  lymph  from  all 
the  other  parts  of  the  body,  and  return  it  into  the  venous  system. 
Anatomically  considered,  however,  the  lacteals  are  not  different  from 
the  lymphatics,  and  may  be  regarded  as  the  absorbents  of  the  mucous 
membrane  of  the  intestine.  The  larger  lacteals  and  lymphatics  are 
provided  with  numerous  valves,  which  give  them,  when  distended,  a 
somewhat  moniliform  appearance  ;  and  both  are  connected  in  thei^ir 
course  with  lacteal  or  lijmphatw  glands. 

The  general  au atomy  of  the  absorbents  having  been  elsewhere  de- 
tailed, only  their  course  and  position  remain  to  be  here  described. 
They  are  gathered  into  a  right  and  a  left  trunk,  which  open  into  the 
angles  of  union  of  the  subclavian  and  internal  jugular  veins.  The 
large  vessel  of  the  left  side  traversing  the  thorax  is  named  the  thoracic 
duct :  it  receives  not  only  the  lymphatics  of  its  own  side  of  the  head 
and  arm,  and  the  most  of  those  of  the  trunk,  but  likewise  the  lymphatics 
of  both  lower  limbs,  and  the  whole  of  the  lacteals.  The  vessel  of  the 
right  side  is  named  the  right  lymphatic  duct,  and  receives  the  lymphatics 
only  of  that  side  of  the  head  and  neck  and  upper  part  of  the  trunk. 

THE    THORACIC  DUCT. 

The  thoracic  duct  is  the  common  trunk  which  receives  the  absorbents 
from  both  the  lower  limbs,  from  the  abdominal  viscera  (except  part  of 


THE  TIIOEACIC  DUCT. 


505 


the  tipper  surface  of  the  liver),  and  from  the  walls  of  the  abdomen,  from 
the  left  side  of  the  thorax,  left  lung, 
left  side  of  the  heart,  and  left  upper  Fig.  322. 

limb,  and  from  the  left  side  of  the  head 
and  neck.  It  is  from  fifteen  to  eighteen 
inches  long  in  the  adult,  and  extends 
usually  from  the  second  lumbar  vertebra 
to  the  root  of  the  neck.  Its  commence- 
ment, however,  is  often  as  low  as  the 
third  lumbar  vertebra  ;  and  in  some  cases 
as  high  as  the  first  lumbar,  or  even 
the  last  dorsal  vertebra.  Here  there 
Is  usually  a  dilatation  of  the  duct,  of 
fariable  size,  which  is  called  recep- 
taculimi  chyli  (Pecquet),  and  is  the 
common  place  of  junction  of  the  lym- 
phatics from  the  lower  limb  with  the 
trunks  of  the  lacteal  vessels. 


'-5' 


Fig.  322.— Sketch  of  the  Thoracic  Duct  with 
THE  Principal  Systemic  Veins.    (A.  T.) 

The  full  description  of  this  figure  will  be  found 
at  p.  473. 

10,  10,  indicate  the  thoracic  duct  ;  the  lower 
number  is  close  to  the  receptaculum  chyli,  the  upper 
is  on  the  fourth  dorsal  vertebra,  above  which  the 
duct  inclines  to  the  left  ;  6,  on  the  left  subclavian 
vein,  marks  the  termination  of  the  duct  in  the 
angle  of  union  of  the  subclavian  and  internal  jugu- 
lar veins  ;  5,  on  the  right  subclavian  vein,  indicates 
the  similar  termination  of  the  right  lymphatic 
trunk. 
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The  lower  part  of  the  thoracic  duct  is 
generally  wider  than  the  rest,  being  about 
three  lines  in  diameter  ;  it  lies  at  first 
to  the  right  side  of  or  behind  the  aorta  ; 
it  then  ascends  on  the  right  side  of  that 
vessel,  in  contact  with  the  right  crus  of 
the  diaphragm,  to  the  thorax,  where  it  is 
placed  at  first  upon  the  front  of  the  dorsal 
vertebrae,  between  the  aorta  and  the  azy-  (. 
gos  vein.  The  duct  ascends,  gradually 
inclining  to  the  left,  and  at  the  same  time 
diminishing,  slightly  in  size,  until  it 
reaches  the  third  dorsal  vertebra,  where, 
passing  behind  the  arch  of  the  aorta, 
it  comes  into  contact  with  the  oesophagus, 
lying  between  the  left  side  of  that  tube 
and  the  pleura.  Continuing  its  course 
into  the  neck  to  the  level  of  the  upper 
border  of  the  seventh  cervical  vertebra, 
it  changes  its  direction  and  turns  for- 
wards, at  the  same  time  arching  downwards  and  outwards 
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describe  a  curve  oyer  the  apex  of  the  pleura,  and  then  terminates  on 
the  outer  side  of  the  internal  jugular  vein,  in  the  angle  formed  by  the 
union  of  that  vein  with  the  subclavian.  The  diminution  in  the  size 
of  the  duct  as  it  ascends  is  such  that  at  the  fifth  dorsal  vertebra  it 
is  often  only  two  lines  in  diameter,  but  above  this  point  it  again 
enlarges.  The  duct  is  generally  waving  and  tortuous  in  its  course, 
and  is  constricted  at  intervals  so  as  to  give  it  a  varicose  appearance. 

The  thoracic  duct  has  numerous  double  valves  at  short  intervals 
throughout  its  whole  course,  the  constrictions  of  their  attachments 
giving  a  nodulated  appearance  to  the  vessel.  They  are  more  numerous 
in  the  upper  part  of  the  duct.  At  the  termination  of  the  duct  in 
the  veins  there  is  a  valve  of  two  segments,  so  placed  as  to  allow 
the  contents  of  the  duct  freely  to  pass  into  the  veins,  but  which 
effectually  prevents  the  reflux  of  either  chyle  or  blood  into  the 
duct. 

Varieties. — The  thoracic  duct  is  not  always  a  single  trunk  throug-hout  its 
whole  extent ;  it  frequently  divides  opposite  the  seventh  or  eighth  dorsal  ver- 
tebra into  two  trunks,  which  soon  join  again  ;  sometimes  it  separates  for  a  short 
distance  into  three  divisions,  which  afterwards  unite,  and  enclose  between  them 
spaces  or  islets.  Cruikshank  in  one  case  found  the  duct  double  in  its  entire 
length  ;  "  in  another  triple,  or  nearly  so."  In  the  neck,  the  thoracic  duct  often 
divides  into  two  or  three  branches,  which  in  some  instances  terminate  separately 
in  the  great  veins,  but  in  other  cases  unite  first  into  a  common  trunk.  In  a  case 
of  right  aortic  arch  the  thoracic  duct  has  been  observed  to  end  in  the  veins  of 
the  right  side  (A.  Thomson).  Dr.  Morrison  Watson  describes  a  case  in  which 
without  transposition  of  the  viscera,  or  any  change  in  the  disposition  of  the 
branches  of  the  aorta,  the  thoracic  duct  terminated  in  the  veins  of  the  right  side, 
and  no  trace  of  a  left  lymphatic  duct  could  be  discovered.  ("  Journ.  of  Anat.," 
vol.  vi.,  p.  427.)  In  the  lower  animals,  the  termination  of  the  thoracic  duct  in 
the  veins  of  the  right  side  as  well  as  of  the  left  is  not  uncommon. 

THE   EIGHT   LYMPHATIC  DUCT. 

The  right  lymphatic  duct  is  a  short  vessel,  about  a  line  or  a  little 
more  in  diameter,  and  about  a  quarter  or  half  an  inch  in  length,  which 
receives  the  lymph  from  the  absorbents  of  the  right  upper  limb,  the 
right  side  of  the  head  and  neck,  the  right  side  of  the  chest,  the  right 
lung,  and  the  right  half  of  the  heart,  and  from  part  of  the  upper  surface 
of  the  liver.  It  enters  obliquely  into  the  receding  angle  formed  by  the 
union  of  the  right  subclavian  and  internal  jugular  veins,  where  its 
orifice  is  guarded  by  a  double  valve. 

LYMPHATICS    OF    THE    LOWEB  LIMB. 

The  lymphatics  of  the  lower  limb  are  arranged  in  a  superficial  and  a 
deep  series.  Those  of  the  superficial  series,  together  with  the  super- 
ficial lymphatics  of  the  lower  half  of  the  trunk,  converge  to  the  super- 
ficial inguinal  glands  ;  with  the  exception  of  a  few  which  dip  into 
the  popliteal  space.  Those  of  the  deep  series  converge  to  the  deep 
inguinal  glands. 

The  popliteal  lymphatic  glands,  usually  very  small,  and  four  or 
five  in  number,  surround  the  popliteal  vessels,  and  are  imbedded  in  a 
quantity  of  loose  fat.  They  receive  from  below  the  deep  lymphatics  of 
the  leg,  and  those  which  accompany  the  short  saphenous  vein  ;  and 
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from  them  proceed  efferent  vessels, 
which  ascend  with  the  femoral  artery 
to  the  groin. 

Fig.  323. — YiE\y  of  the  Supeeficial  Lym- 
phatic Vessels  and  Gtlands  of  the 
Lower  Limb,  as  seen  from  the  Front 
and  Inner  Side  (founded  on  Mascagni 
and  others).    (A.  T.)  i 

1,  1,  upper  inguinal  gknds  receiving  the 
lower  abdominal,  the  inguinal,  penal,  and 
scrotal  lymphatic  vessels  ;  2,  2,  femoral  or 
lower  inguinal  glands,  receiving  the  anterior, 
internal,  and  external  femoral  lymphatic  ves- 
sels ;  2',  the  internal  lymphatic  vessels  ;  3,  3, 
large  plexus  of  lymphatic  vessels  in  the  course 
of  the  saphenous  veins  ;  4,  the  same  descend- 
ing upon  the  leg  ;  5,  posterior  lymphatics  of 
the  calf  of  the  leg  ;  6,  lymphatic  vessels  of 
the  dorsum  of  the  foot ;  7,  those  of  the  heel 
and  inner  ankle. 

The  superficial  inguinal  glands 

vary  much  in  number,  amounting 
on  an  average  to  eight  or  ten  :  they 
are  divisible  into  a  superior  or 
oblique  and  an  inferior  or  vertical 
set.  The  oblique  glands  lie  in  the 
line  of  Poupart's  ligament  and  re- 
ceive lymphatics  from  the  integu- 
ments of  the  trunk  and  genital 
organs,  together  with  a  few  from 
the  upper  and  outer  part  of  the 
limb :  the  vertical  glands  surround 
the  upper  part  of  the  long  saphenous 
vein,  and  extend  two  or  three  inches 
downwards  along  the  course  of  that 
vessel  ;  they  receive  the  greater 
number  of  the  lymphatics  which 
ascend  from  the  limb.  The  efferent 
vessels  of  the  superficial  inguinal 
glands  perforate  the  fascia,  come 
into  connection  with  those  situated 
deeply,  pass  into  the  abdomen  by 
the  side  of  the  blood-vessels,  and 
being  connected  with  a  chain  of 
lymphatics  which  lie  along  the  ex- 
ternal iliac  artery,  terminate  in  the 
lumbar  glands. 

The  deep-seated  inguinal 
glands  are  placed  beneath  the 
others,  and  surround  the  femoral 
artery  and  vein. 

>  The  superficial  lymphatics  of 
the  lower  limb  arise  in  two  sets, 
one  from  the  inner  part  of  the  dor- 
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sum  and  sole  of  the  foot,  the  other  from  the  outer.  The  inner  vessels 
follow  a  similar  course  to  that  of  the  internal  saphenous  vein  :  passing 
partly  in  front  and  partly  behind  the  inner  ankle,  they  ascend  along  the 
inner  side  of  the  knee  and  front  of  the  thigh,  and  terminate  in  the 
superficial  inguinal  glands.  The  outer  vessels,  ascending  from  the  outer 
side  of  the  foot,  pass  in  great  part  obliquely  across  the  popliteal  space 
to  join  the  inner  set  above  the  knee;  in  part  they  reach  the  inner 
set  by  crossing  in  front  of  the  tibia ;  and  a  small  number  of  them 
accompanying  the  external  saphenous  vein,  dip  down  between  the 
heads  of  the  gastrocnemius  muscle,  and  end  in  the  popliteal  glands. 
Erom  the  middle  line  of  the  back  of  the  thigh  lymphatics  pass  round 
on  both  sides  to  reach  the  inguinal  glands.  (Mascagni,  ^'Yasorum 
Lymph.  Historia,"  1787.) 

The  deep-seated  lymphatics  of  the  lower  limb  are  associated '  in 
their  whole  course  with  the  deep  blood-vessels.  In  the  leg  they  consist 
of  three  divisions,  namely,  anterior  tibial,  posterior  tibial  and  peroneal. 
Neither  these  nor  the  superficial  absorbents  pass  through  any  lymphatic 
gland  in  the  leg,  unless  it  be  those  lymphatics  which  accompany  the 
anterior  tibial  artery,  near  which  a  small  gland  is  sometimes  found 
on  the  front  of  the  interosseous  ligament,  above  the  middle  of  the  leg. 
The  several  sets  of  deep  lymphatics  in  the  leg  enter  the  lymphatic  glands 
situated  in  the  popliteal  space.  The  efferent  vessels  from  those  glands 
are  joined  by  other  lymphatics  in  contact  with  the  branches  of  the  femoral 
artery,  and  enter  the  deep  inguinal  glands.  Other  deep  lymphatics, 
derived  from  the  muscles  of  the  gluteal  region,  and  many  proceeding 
from  the  adductor  muscles  of  the  thigh,  enter  the  cavity  of  the  pelvis 
in  company  with  the  gluteal,  sciatic,  and  obturator  arteries,  and  pass 
through  a  series  of  glands  situated  in  the  neighbourhood  of  the  internal 
and  common  iliac  arteries. 

The  superficial  lymphatics  of  the  lower  half  of  the  trunk  con- 
verge to  the  superficial  inguinal  glands,  the  direction  of  some  of  them 
being  indicated  by  the  superficial  circumflex  iliac  and  epigastric,  and 
the  external  pudic  arteries.  Externally  they  converge  to  the  groin  from 
the  gluteal  region  and  from  the  lower  part  of  the  back,  those  from  the 
back  crossing  others  which  pass  upwards  to  the  axillary  glands.  Ante- 
riorly they  descend  from  the  greater  part  of  the  surface  of  the  abdomen, 
crossing  and  mingling  above  the  umbilicus  with  vessels  which  ascend 
towards  the  axillary  glands. 

The  superficial  lymphatics  of  the  penis  usually  form  three  vessels, 
two  being  placed  at  the  sides  and  the  other  on  the  dorsum  of;  the 
organ.  Commencing  in  the  prepuce  and  beneath  the  mucous  lining 
of  the  urethra,  they  pass  backwards,  unite  on  the  dorsum  penis,  and, 
again  subdividing,  send  branches  on  each  side  to  the  oblique  inguinal 
glands.  The  deejj-seaied  lymphatics  of  the  penis  pass  under  the  pubic 
arch,  and  end  in  the  glands  on  the  internal  iliac  artery. 

The  lymphatics  of  the  scrotum  pass  to  the  superficial  inguinal 
glands  along  the  course  of  the  external  pudic  arteries. 

The  lymphatics  of  the  external  generative  organs  in  the  female 
_ present  a  disposition  similar  to  that  existing  in  the  male. 

LYMPHATICS   OF  THE  ABDOMEN  AISTD  PELVIS. 
Tlie  external  iliao  lymphatic  glands,  from  six  to  ten  or  more  in 
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number,  clustering  round  the  external  iliac  artery,  receive  the  efferent 
vessels  from  both  deep  and  superficial  inguinal  glands. 

The  internal  iliac  lymphatic  glands,  a  numerous  series  placed 
on  the  internal  iliac  artery,  and  the  sacral  glands,  placed  in  the 
hollov7  of  the  sacrum,  receive  the  lymphatics  from  the  pelvic  viscera 
and  parietes. 

Tlie  lumbar  lymphatic  glands  are  very  large  and  numerous  ;  they 
are  placed  in  front  of  the  lumbar  vertebrae,  around  the  aorta  and  vena 
cava.  To  these  proceed  the  efferent  vessels  of  the  glands  already  men- 
tioned, as  well  as  those  which  accompany  several  of  the  branches  of  the 
abdominal  aorta. 

The  efferent  absorbent  vessels  which  proceed  from  the  lumbar  glands 
progressively  increase  in  size,  while  their  number  diminishes,  and  at 
length  they  unite  into  a  few  trunks,  which,  with  those  of  the  lacteals, 
form  the  origin  of  the  thoracic  duct. 

The  deep  lymphatics  of  the  abdominal  wall  in  part  pass  along 
the  circumflex  ihac  and  epigastric  arteries,  to  the  external  iliac  glands  ; 
the  greater  number  are  directed  backwards  with  the  ilio-lumbar  and 
lumbar  arteries,  and,  being  joined  by  the  lymphatics  from  the  muscles 
of  the  back,  pass  behind  the  psoas  muscle  to  the  vertebral  column, 
where  they  enter  the  lumbar  glands. 

The  lacteals  (vasa  lactea,  chylifera)  commence  in  the  coats  of  the 
intestines  by  a  very  close  plexus,  and  extend  to  the  thoracic  duct,  in 
which  they  all  terminate  :  they  are  far  more  numerous  in  the  small 
than  in  the  large  intestine,  so  that  they  abound  in  the  mesentery, 
and  particularly  in  that  of  the  jejunum  and  ileum.  Two  series 
of  absorbent  vessels  are  found  along  the  tube  of  the  intestine^ 
having  different  positions  and  directions  :  those  nearest  to  the  outer 
surface  of  the  intestine  run  longitudinally  in  the  course  of  the  canal, 
lying  beneath  the  peritoneal  coat,  whilst  others,  placed  more  deeply 
between  the  muscular  and  mucous  coats,  run  transversely  round  the 
intestine,  and  are  directed  thence  with  the  arteries  and  veins  along  the 
mesentery,  enclosed  between  the  two  layers  of  the  peritoneum.  (Cruik- 
shank,  *'  Anatomy  of  the  Absorbent  Vessels/'  p.  162.)  Sometimes  the 
more  superficial  absorbents  of  the  intestine  are  named  lymphatics,  to 
distinguish  them  from  the  deep  set  which  absorb  the  chyle  from  the 
cavity  of  the  intestine.  According  to  Teichmann  Das  Saugader- 
system,"  1861,  p.  75),  the  two  plexuses  have  no  capillary  anastomoses, 
but  communicate  only  through  valved  vessels  :  this  they  do  freely. 
The  lacteals,  having  entered  the  mesentery,  take  the  course  of  the 
blood-vessels,  and  pass  through  successive  sets  of  numerous  mesenteric 
lymphatic  glands. 

The  mesenteric  glands  vary  in  number  from  a  hundred  and  thirty 
to  a  hundred  and  fifty ;  and  in  the  healtliy  state  are  seldom  larger  than 
an  almond.  They  are  most  numerous  in  that  part  of  the  mesentery 
which  corresponds  with  the  jejunum  ;  and  they  seldom  occur  nearer  to 
the  attached  border  of  the  intestine  than  two  inches.  Small  glands 
in  limited  numbers  are  also  disseminated  irregularly  between  the  folds 
of  the  peritoneum  connected  with  the  large  intestines. 

Having  passed  through  these  glands,  the  lacteals  gradually  unite  as 
they  approach  the  attached  border  of  the  mesentery,  and  so  become 
diminished  in  number  but  increased  in  size,  until  at  length,  near  the 
root  of  the  superior  mesenteric  artery,  only  two  or  three  trunks  remain, 
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Fig.  324. 


Fig.  324. — PrjNciPAL  Lymphatic  Vessels  and  Glands  op  the  Abdomen  and  Pelvis 
(modified  from  Mascagni).  I 

a,  tlie  abdominal  aorta,  tlie  upper  part  of  it  having  been  removed  to  sliow  the  deepest 
lumbar  plexuses  of  ij'raphatics  ;  a',  the  vena  cava  inferior  ;  b,  the  right ;  c,  the  left  crus 
of  the  diaphragm  ;  d,  the  right  kidney  ;  e,  the  suprarenal  body ;  /,  the  ureter ;  [/,  the 
psoas  muscle  ;  h,  the  iliacus  ;  k,  the  lower  part  of  the  sacrum  within  the  pelvis  ;  1,  the 
commencement  of  the  thoracic  duct  ;  2,  3,  2,  the  largest  of  the  lymphatic  and  lacteal 
trunks  which  join  the  thoracic  duct,  the  hepatic,  splenic,  gastric,  &c.  ;  4,  the  suprarenal 
lymphatics ;  5,  the  renal,  joining  some  of  the  lumbar  plexus  ;  6,  the  spermatic  ;  7,  the 
lumbar  lymphatic  vessels  and  glands  ;  7 ,  some  of  the  lymphatics  of  the  loins  ;  8,  those 
suiTOunding  the  common  iliac  vessels,  and  proceeding  from  the  lymphatics  of  the  pelvis 
and  lower  limb  ;  8',  lymphatics  of  the  abdominal  wall ;  9,  the  external  iliac  ;  10,  the 
internal  iliac  receiving  those  from  the  sacrum,  walls  of  tlie  pelvis,  and  at  11,  and  at  I; 
those  from  the  viscera  (bladder  and  rectum)  ;  12,  lympliatics  of  the  dorsum  of  the  penis 
passing  to  those  of  the  groin  ;  13,  the  deep  femoral  lymphatics  and  glands. 
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T7liicli  end  in  the  thoracic  duct.  Sometimes,  howeyer,  six  or  seven  of 
these  vessels  open  separately  into  the  commencement  of  the  duct. 
Those  from  the  descending  colon  and  its  sigmoid  flexure  usually  join 
some  of  the  lumbar  lymphatics,  or  turn  upwards  and  open  by  a  sepa- 
rate trunk  into  the  lower  end  of  the  thoracic  duct. 

The  lymphatics  of"  the  stomach,  like  those  of  the  intestines,  are 
placed,  some  beneath  the  peritoneal  coat,  and  others  between  the 
muscular  and  mucous  coats.  Following  the  direction  of  the  blood- 
vessels, they  become  arranged  into  three  sets.  Those  of  one  set  accom- 
pany the  coronary  vessels,  and  receiving,  as  they  run  from  left  to  right, 
branches  from  both  surfaces  of  the  organ,  turned  backwards  near  the 
pylorus,  to  join  some  of  the  larger  trunks.  Another  series,  from  the 
left  end  of  the  stomach,  follow  the  vasa  brevia,  and  unite  with  the 
lymphatics  of  the  spleen:  whilst  those  of  the  third  set,  guided  by 
the  right  gastro-epiploic  vessels,  incline  from  left  to  right  along  the 
great  curvature  of  the  stomach,  from  which  they  pass  backwards,  and 
at  the  root  of  the  mesentery,  terminate  in  one  of  the  principal  efferent 
lacteal  vessels. 

The  lymphatics  of  the  rectum,  likewise  in  two  strata,  are  fre- 
quently of  considerable  size  :  immediately  after  leaving  the  intestine, 
some  of  them  pass  through  small  glands  which  lie  contiguous  to  it ; 
finally,  they  enter  the  lymphatic  glands  situated  in  the  hollow  of  the 
sacrum.,  or  those  higher  up  in  the  loins.  At  the  anus,  their  capillary 
network  is  continuous  with  that  of  the  cutaneous  lymphatics. 

The  lymphatics  of  the  spleen  are  placed,  some  immediately  under 
its  peritoneal  covering,  others  in  the  substance  of  the  organ.  Both 
sets  converge  to  the  inner  side  of  the  spleen,  come  into  contact  with 
the  blood-vessels,  and,  accompanying  these,  pass  through  a  series  of 
small  glands,  and  terminate  in  the  larger  lymphatics  of  the  digestive 
organs. 

Lymphatics  emerge  from  the  mncreas  at  different  points,  and  join 
those  derived  from  the  spleen. 

The  lymphatics  of  the  liver  are  divisible  into  three  principal  sets, 
according  as  they  are  placed  upon  its  upper  or  its  under  surface,  or  are 
spread  through  its  substance  with  the  blood-vessels. 

The  lymphatic  vessels  on  the  vfpper  surface  of  the  liver  incline  towards 
particular  points,  and  so  become  distinguishable  into  groups,  of  which 
four  are  usually  enumerated.  1.  From  the  middle  of  this  surface  five 
or  six  branches  run  towards  the  falciform  ligament,  and,  being  directed 
forwards  on  this  membrane,  they  unite  to  form  a  large  trunk,  which 
passes  upwards  between  two  slips  of  the  attachment  of  the  diaphragm, 
behind  the  ensiform  cartilage.  Having  reached  the  interpleural  space 
behind  the  sternum,  they  ascend  through  a  chain  of  lymphatic  glands 
found  upon  the  internal  mammary  blood-vessels.  2.  The  second  group 
consists  of  vessels  which  incline  outwards  tow^ards  the  right  lateral 
ligament,  opposite  to  which  they  unite  into  one  or  two  larger  lym- 
phatics ;  these  pierce  the  diaphragm,  and  run  forwards  upon  its  upper 
surface  to  join  the  preceding  set  of  vessels  behind  the  sternum.  In 
some  cases,  however,  instead  of  passing  into  the  thorax,  they  turn 
inwards  on  reaching  the  back  part  of  the  liver,  and,  running  upon  the 
crus  of  the  diaphragm,  open  into  the  thoracic  duct  close  to  its  com- 
mencement. 3.  Another  set  of  lymphatics  is  found  upon  the  left  lobe 
of  the  liver ;  the  vessels  of  which  it  is  composed,  after  reaching  the 
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left  lateral  ligament  pierce  the  diaphragm,  and,  turning  forwards,  end 
in  the  anterior  glands  of  the  mediastinum.  4.  Finally,  along  the  fore 
part  of  the  liver  some  vessels  will  be  observed  to  turn  downw^ards  and 
join  those  placed  upon  the  under  surface. 

The  %mder  surface  of  the  liver  is  covered  by  an  open  network  of  lym- 
phatic vessels.  On  the  right  lobe  they  are  directed  over  and  under  the 
gall-bladder  to  the  transverse  fissure,  where  some  join  the  deep  lym- 
phatics ;  whilst  others,  passing  through  some  scattered  lymphatic 
glands,  are  guided  by  the  hepatic  artery  to  the  right  side  of  the  aortn, 
where  they  terminate  in  the  thoracic  duct.  Branches  also  proceed  to 
the  concave  border  of  the  stomach,  between  the  folds  of  the  small 
omentum,  to  join  with  the  coronary  lymphatics  of  that  organ. 

The  deep  lymphatics  of  the  liver  accompany  the  branches  of  the  portal 
vein  in  the  substance  of  the  organ,  and  pass  out  of  the  gland  by  the 
transverse  fissure.  After  communicating  with  the  superficial  lym- 
phatics, and  also  with  those  of  the  stomach,  they  pass  backwards,  and 
join,  at  the  side  of  the  coeliac  artery,  with  one  of  the  large  lacteal  trunks 
previously  to  its  termination  in  the  thoracic  duct. 

The  lymphatics  of  the  kidney  likewise  consist  of  a  deep  and  a  super- 
ficial set.  Those  placed  upon  the  surface  of  the  organ  are  compara- 
tively small ;  they  unite  at  the  hilus  of  the  kidney  with  other  lym- 
phatics from  the  substance  of  the  gland,  and  then  pass  inwards  to  the 
lumbar  lymphatic  glands.  The  lymphatics  of  the  siq)rarcnal  cajmiles 
unite  with  those  of  the  kidney.  The  lymphatic  vessels  of  the  ureter 
are  numerous  ;  they  communicate  with  those  of  the  kidney  and  bladder, 
and  for  the  most  part  terminate  by  union  with  the  former. 

The  lymphatics  of  the  "bladder,  taking  rise  from  the  entire  surface 
of  that  organ,  enter  the  glands  placed  near  the  internal  iliac  artery  ; 
with  these  are  associated  the  lymphatics  of  the  prostate  gland  and 
vesiculse  seminales. 

The  lymphatics  of  the  uterus,  in  the  unimpregnated  state  of  the 
organ,  are  small,  but  during  the  period  of  gestation  they  are  greatly 
enlarged.  Issuing  from  the  entire  substance  of  the  uterus,  the  greater 
number  descend,  together  with  those  of  the  vagina,  and  pass  backwards 
to  enter  the  glands  upon  the  internal  iliac  artery  ;  thus  following  the 
course  of  the  principal  uterine  blood-vessels.  Others,  proceeding  from 
the  upper  end  of  the  uterus,  run  outwards  in  the  folds  of  peritoneum 
which  constitute  the  broad  ligaments,  and  join  the  lymphatics  derived 
from  the  ovaries  and  Fallopian  tubes.  The  conjoined  vessels  then  ascend 
with  the  ovarian  arteries,  near  the  origin  of  which  they  terminate 
in  the  lymphatic  vessels  and  glands  placed  on  the  aorta  and  vena  cava. 

The  lymphatics  of  the  testicle  commence  in  the  substance  of  the 
gland,  and  upon  the  surface  of  the  tunica  vaginalis.  Collected  into 
several  large  trunks,  they  ascend  with  the  other  constituents  of  the 
spermatic  cord,  pass  through  the  inguinal  canal,  and  accompany  the 
spermatic  vessels  in  the  abdomen  to  enter  some  of  the  lumbar  lym- 
phatic glands. 

LYMPHATICS    OF    THE  THORAX. 

The  lymphatic  glands  of  the  thorax. — Along  the  course  of  the 
Internal  mammary  blood-vessels  there  are  placed  six  or  seven  small 
glands,  through  which  pass  the  lymphatics  situated  behind  the  sternum; 
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they  may  be  named  the  anterior  medmsBial  glands.  Between  the 
intercostal  muscles  and  in  the  line  of  the  heads  of  the  ribs  on  the  side 
of  the  spine  is  a  set  of  glands,  named  intercostal,  which  receive  the 
lymphatics  from  the  thoracic  parietes  and  the  pleura ;  their  efferent 
ducts  communicate  freely  with  each  other  and  open  into  the  thoracic 
duct.  Three  or  four  cardiac  lymphatic  glands  lie  behind  the  aortic 
arch,  and  one  before  it  :  and  another  cluster,  varying  from  fifteen  to 
twenty  in  number-;,  is  found  along  the  oesophagus,  constituting  the 
msovhageal  glands.    The  hronchicd  (jlands,  ten  or  twelve  in  number,  are 


Fi-  025. 


Fig.  325.  —Lymphatic  Ves- 
sels OF  THE  Head  and 
Neck  and  op  the  Upper 
Part  of  the  Trunk 
(from  Mascagni).  \ 

The  chest  and  pericar- 
dium have  been  opened  ou 
the  left  side,  and  the  left 
mamma  detached  and 
thrown  outwards  over  the 
left  arm,  so  as  to  expose  a 
great  part  of  its  deep 
surface. 

The  principal  lymphatic 
vessels  and  glands  are 
shown  on  the  side  of  the 
head  and  face,  and  in  the 
neck,  axilla,  and  medias- 
tinum. Between  the  left 
internal  jugular  vein  and 
the  common  carotid  artery, 
the  upper  ascending  part 
of  the  thoracic  duct  marked 
i,  and  above  this,  and  de- 
scending to  2,  the  arch  and 
last  part  of  the  duct.  The 
termination  of  the  upper 
lymphatics  of  the  dia- 
phragm in  the  mediastinal 
glands,  as  well  as  the 
cardiac  and  the  deep  mam- 
mary lymphatics,  are  also 
shown. 


of  much  larger  size 
than  those  just  men- 
tioned. The  largest  of  these  occupy  the  interval  between  the  right  and 
left  bronchi  at  their  divergence,  whilst  others  of  smaller  size  rest  upon 
the  first  divisions  of  these  tubes  for  a  short  distance  within  the  lungs. 
In  early  infancy  their  colour  is  pale  red ;  towards  pubertv,,  we  find 
them  verging  to  grey,  and  studded  with  dark  spots  ;  at  a  more  advanced 
age  they  are  frequently  very  dark  or  almost  black.  In  chronic  diseases 
of  the  lungs  they  sometimes  become  enlarged  and  indurated,  so  as  to 
press  on  the  air-tubes  and  cause  much  irritation.  They  are  frequently 
the  seat  of  tuberculous  deposits. 

The  deep  lymphatics  of  the  thoracic  wails  are  divisible  into  two 
sets,  the  sternal  and  the  intercostal.  The  sternal  lymphatics,  com- 
mencing in  the  muscles  of  the  abdomen,  ascend  between  the  fibres  of 
the  diaphragm  at  its  attachment  to  the  ensiform  cartilage,  and  continue 
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upwards  behind  the  costal  cartilages  to  terminate  on  the  left  side  in  the 
thoracic  duct,  and  on  the  opposite  side  in  the  right  lymphatic  duct. 
They  receive  branches  from  the  upper  surface  of  the  liver,  and  small 
branches  from  the  anterior  parts  of  the  intercostal  spaces.  The  inier- 
costal  lymphatics,  passing  backwards  in  each  intercostal  space,  receive, 
as  they  approach  the  spine,  branches  coming  forward  through  the  inter- 
transverse space,  and  enter  the  intercostal  glands,  through  the  efferent 
ducts  of  which  their  contents  are  poured  on  both  sides  of  the  body  into 
the  thoracic  duct. 

The  lymphatics  of  the  lungs,  like  those  of  other  organs,  form  two 
sets,  one  being  superficial,  the  other  deep-seated.  Those  at  the  surface 
run  beneath  the  pleura,  where  they  form  a  network  by  their  anasto- 
moses. Their  number  is  considerable,  but  they  are  sometimes  difficult 
of  demonstration.  The  deep  lymphatics  run  with  the  pulmonary  blood- 
Yessels.  Both  superficial  and  deep  lymphatics  converge  to  the  root  of  the 
lung,  and  terminate  in  the  bronchial  glands.  From  these,  two  or  three 
trunks  issue,  which  ascend  along  the  trachea  to  the  root  of  the  neck, 
and  terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  in 
one  of  the  right  lymphatic  trunks. 

The  lymphatics  of  the  heart  follow  the  coronary  arteries  and  veins 
from  the  apex  of  the  organ  towards  the  base,  where  they  communicate 
with  each  other,  and  those  of  each  side  are  gathered  into  one  trunk. 
The  trunk  from  the  right  side,  running  upwards  over  the  aortic  arch 
between  the  innominate  and  left  carotid  arteries  to  reach  the  trachea, 
ascends  to  the  root  of  the  neck,  and  terminates  in  the  right  lymphatic 
duct.  The  vessel  from  the  left  side  proceeding  along  the  pulmonary 
artery  to  its  bifurcation,  passes  through  some  lymphatic  glands  behind 
the  arch  of  the  aorta,  and  ascends  at  the  side  of  the  trachea  to  ter- 
minate in  the  thoracic  duct. 

The  lymphatics  of  the  cesopliagus,  unlike  those  of  the  rest  of  the 
alimentary  canal,  form  only  one  layer,  which  lies  internal  to  the  mus- 
cular coat.  They  are  connected  w^ith  glands  in  the  neighbourhood,  and 
after  having  communicated  by  anastomoses  with  the  lymphatics  of  the 
lungs,  at  and  near  the  roots  of  those  organs,  they  terminate  in  the 
thoracic  duct. 

The  lymphatics  of  the  thymus  gland  are  numerous.  According 
to  Astley  Cooper,  two  large  vessels  proceed  downwards  from  them  on 
each  cornu,  and  terminate  in  the  jugular  veins  by  one  or  more  orifices 
on  each  side.   (Anatomy  of  the  Thymus  Gland,  p.  14.) 


LYMPHATICS    OF    THE    UPPER  XilMB. 

In  the  upper  limb,  as  in  the  lower,  the  lymphatics  are  arranged  in  a 
deep  and  a  superficial  set.  These  two  sets  of  vessels,  together  with 
the  lymphatics  of  the  surface  of  the  greater  part  of  the  back,  and 
those  of  the  mamma  and  pectoral  muscles,  converge  to  the  axillary 
glands. 

The  lymphatic  glands  found  in  the  upper  limb  below  the  axilla  are 
neither  large  nor  numerous  ;  a  few,  however,  are  found  in  the  course  of 
the  brachial  artery,  and  even  of  the  arteries  of  the  forearm  ;  and  one 
or  more  small  glands  are  found  in  connection  with  the  superficial 
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lymphatics,  lying  near  the 
commencement  of  the  basilic 
vein,  a  little  above  and  in  front 
of  the  inner  condyle  of  the 
humerus. 

The  axillary  glands  are 
generally  ten  or  twelve  in  num- 
ber :  they  vary,  however,  con- 
siderably in  their  number  as 
well  as  in  their  size,  in  different 
individuals  ;  they  are  mostly 
placed  along  the  axillary  ves- 
sels, and  receive  the  lympha- 
tics which  ascend  from  the 
limb ;  but  a  few  also  lie 
further  forwards  on  the  ser- 
ratus  magnus  near  the  external 
mammary  artery,  and  beneath 
the  pectoral  muscles,  and 
receive  the  lymphatics  from 


Fig.  326.— Superficial  Lymphatics  of  the  Breast, 
Shoulder,  and  Upper  Limb,  from  before  (after 
Mascagni,  A.  T.)  i 

The  lymphatics  are  represented  as  lying  upon  the  deep 
fascia. 

a,  placed  on  the  clavicle,  points  to  the  external  jugular 
vein  ;  6,  the  cephalic  vein ;  c,  the  basilic  vein  ;  d,  radial  ; 
€,  median  ;  /,  ulnar  vein  ;  g,  great  pectoral  muscle  cut 
and  turned  outwards  ;  1,  superficial  lymphatic  vessels 
and  glands  above  the  clavicle  ;  2,  those  below  the  clavicle 
partly  joining  the  foregoing  and  dipping  into  the  triangu- 
lar space  between  the  deltoid  and  pectoral  muscles  ;  3, 
lymphatic  vessels  and  glands  x)laced  along  the  border  of 
the  axilla  and  gre?t  pectoral  muscle ;  4,  upper  brachial 
and  axdlary  glands  and  vessels  ;  5,  two  small  glands 
placed  near  the  bend  of  the  arm  ;  6,  radial  lymphatic 
vessels  ;  7,  ulnar  lymphatic  vessels  ;  8,  8,  palmar  arch, 
of  lymphatics  ;  9,  9',  outer  and  inner  sets  of  vessels. 

the  mamma  and  muscular  walls  of  the  chest ; 
while  others  incline  downwards  at  the  pos- 
terior boundary  of  the  axilla,  and  are  joined 
by  the  lymphatics  from  the  back. 

From  the  glands  of  the  axilla  efferent 
lymphatic  vessels,  fewer  in  number,  but 
larger  in  size  than  the  afferent  vessels,  pro- 
ceed along  the  course  of  the  subclavian  artery, 
in  some  parts  twining  round  it.  From  the 
top  of  the  thorax  they  ascend  into  the  neck 
close  to  the  subclavian  vein,  and  terminate — 
those  of  the  left  side  in  the  thoracic  duct, 
those  of  the  right  side  in  the  right  lymphatic 
duct.  Sometimes  they  unite  into  a  single 
trunk,  which  opens  separately  into  the  sub- 
clavian vein  near  its  termination. 
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The  superficial  lymphatics  of  the  upper  limb  are  usually  de- 
Bcribed  as  forming  two  divisions  corresponding  with  the  superficial 
veins  on  the  outer  and  inner  borders.  On  the  front  of  the  limb  they 
arise  irom  an  arcil  formed  in  the  palm  of  the  hand  by  the  union  of  two 
lymphatic  vessels  proceeding  from  each  finger :  becoming  more  nu- 
merous in  the  forearm,  they  are  found  thickly  set  over  its  surface, 
whence  they  pass  upwards  in  the  arm  ;  the  inner  vessels  in  a  straight 
direction,  and  those  placed  further  outwards  inclining  gradually  in- 
wards over  the  biceps  muscle  to  reach  the  axillary  glands.  On  the  back 
of  the  hand  also  two  lymphatics  proceed  from  each  finger ;  and  from 
the  copious  network  on  the  back  of  the  forearm  vessels  pass  over  the 
radial  margin,  and  in  greater  number  round  the  ulnar  side  to  join  those 
in  front.  The  lymphatic  vessels  in  the  front  of  the  upper  arm  are  also 
joined  by  others  which  pass  round  each  side  of  the  limb,  and  by  some 
ivhich  descend  from  the  shoulder. 

The  deep  lymphatics  of  the  upper  limb  correspond  with  the 
deep  blood-vessels.  In  the  jorearm  they  consist,  therefore,  of  three 
sets,  associated  respectively  with  the  radial,  ulnar,  and  interosseous 
arteries  and  veins.  In  their  progress  upwards  some  of  them  have  com- 
munication near  the  wrist  with  the  superficial  lymphatics  ;  and  some  of 
them  enter  the  glands  which  lie  by  the  side  of  the  brachial  artery 
near  the  bend  of  the  elbow.  They  all  terminate  in  the  glands  of  the 
axilla. 

The  superficial  lymphatics  of  the  chest  consist  of  branches  running 
under  cover  of  the  pectoral  muscles,  and  of  subcutaneous  vessels,  twigs 
of  which  are  continued  from  those  on  the  abdominal  wall  as  low  as  the 
umbilicus,  decussating  with  the  vessels  which  converge  to  the  inguinal 
glands. 

The  superficial  lymphatics  of  the  back  converge  to  the  axillary 
glands  from  its  various  regions ;  from  the  neck  over  the  surface  of  the 
trapezius  muscle,  from  the  posterior  part  of  the  deltoid,,  and  from  the 
whole  dorsal  and  lumbar  regions  as  low  as  the  crest  of  the  ilium  ;  the 
branches  decussating  interiorly  with  vessels  leading  to  the  inguinal 
glands,  and  likewise  crossme;  the  middle  line  so  as  to  decussate  with 
branches  of  the  opposite  side,   (Mascagm,  Tab.  xxii ,  xxui.,  xxiv.) 

LYMPHATICS    OF    THE    HEAD    AHD  TsTECK. 

The  lymphatic  glands  found  on  different  parts  of  the  head  and  face 
are  few  and  small :  those  in  the  nech,  on  the  contrary,  are  comparatively 
very  large  and  numerous. 

The  cervical  glands  are  placed  chiefly  on  the  sides  of  the  neck,  and 
are  divisible  into  a  superficial  and  a  deep  series.  Of  the  former,  sooie 
lie  beneath  the  base  of  the  inferior  maxillary  bone  ;  the  remainder, 
arranged  along  the  course  of  the  external  jugular  vein,  exist  m  greatest 
number  in  the  angular  space  behind  the  lower  end  of  the  sterno-mastoid 
muscle,  where  that  vein  enters  the  subclavian  vein  ;  at  this  point  the 
cervical  glands  approach  and  are  connected  with  the  glands  of  the 
axilla.  The  deep  cervical  glands  are  placed  along  the  carotid  artery  and 
interii'al  jugular  vein,  extending  downwards  on  the  sheath  of  those 
vessels  as  far  as  the  thorax. 

The  lymphatic  vessels  of  the  cranium  and  face,  together  with  those  of 
the  tongue,  pharynx,  larynx  and  other  parts  of  the  neck,  pass  into  the 
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cervical  glands.  From  these  glands  efferent  vessels  issue,  which  pro- 
gressively diminish  in  number  during  their  descent,  and  unite  into  two 


Fig.  327. 


The  inner  half  of  the  right  clavicle  and  part  of  the  sternum  have  been  removed  so  as 
to  expose  the  arch  of  the  aorta,  and  the  innominate  artery  and  veins  •  the  posterior  belly 
of  the  omo-h3^oid  muscle  is  removed  ;  and  the  sterno-mastoid,  steruo-hyoid,  and  sterno- 
thyroid muscles,  and  a  part  of  the  external  jugular  rem  have  been  divided  so  as  to  expose 
the  deeper  parts. 

a,  the  right  innominate  vein  at  the  place  where  it  is  joined  by  the  principal  lymphatic 
trunk  ;  a,  the  left  vein  ;  5,  arch  of  the  aorta  :  c,  common  carotid  artery  ;  d,  thyroid 
gland  crossed  by  the  anterior  jugular  vein ;  e,  cut  surface  of  the  sternum  ;  /,  outer  part 
of  the  clavicle  ;  1,  submaxillary  lymphatic  vessels  ;  1',  sublingual  ;  2,  temporal,  facial 
and  parotid  ;  3,  occipital  and  posterior  auricular  :  4,  deep  or  descending  cervical  close 
to  the  great  vessels;  5,  transverse  cervical;  6,  deep  pectoral  and  axillary;  7,  on  the 
vena  cava  superior,  some  of  the  right  mediastinal ;  8,  on  the  innominate  artery,  some  of 
the  deeper  cardiac  and  bronchial ;  to  these  last  are  seen  descending  some  of  the  lym- 
phatics from  the  thyroid  gland  and  lower  part  of  the  neck. 

trunks,  of  which  the  left  one  ends  in  the  thoracic  duct,  and  the  other  in 
the  right  lymphatic  duct :  sometimes,  however,  the  main  cervical 
lymphatic  vessel  terminates  separately  at  the  junction  of  the  subclav'an 
and  internal  jugular  vems,  or  in  one  of  those  vems  immediately  before 
their  union. 

The  lymphatics  of  the  cranium  consist  of  a  temporal  and  an 
occipital  set.    Those  of  the  temporal  set  descend  in  front  of  the  ear, 


518 


THE  ABSORBENT  VESSELS. 


some  of  the  vessels  passing  through  one  or  two  glands  usually  found 
near  the  zygoma,  whilst  others  enter  those  situated  on  the  parotid 
gland  ;  all  of  them  terminate  in  the  lymphatic  glands  of  the  neck. 
The  cranial  lymphatics  of  the  occipital  set,  accompanying  the  occipita] 
artery,  descend  to  the  glands  situated  behind  the  ear,  on  and  near  the 
mastoid  process  of  the  temporal  bone,  and  hence  join  the  superficial 
lymphatics  of  the  neck. 

Within  the  cranial  cavity,  lymphatic  vessels  have  been  demonstrated 
in  the  pia  mater  and  in  the  arachnoid  membrane.  Distinct  vessels 
have  not  been  traced  in  the  dura  mater,  nor  have  they  been  shown  in 
the  substance  of  the  brain.  The  trunks  of  those  derived  from  the  pia 
mater  pass  out  of  the  skull  with  the  veins. 

In  the  substance  of  the  brain  and  spinal  cord,  according-  to  the  observations  of 
Robin  and  of  His,  2)criva,sciilar  ,yjares  or  canals  surround  all  the  bloodvessels, 
even  to  their  capillary  ramifications,  and  are  in  communication  with  similar 
spaces  and  lymphatic  vessels  in  the  pia  mater,  and,  according  to  Axel  Key  and 
Retzins,  they  may  be  injected  from  the  subarachnoid  spaces.  The  delicate  walls 
of  these  perivascular  canals  agree  in  their  histological  character  with  those  of  the 
capillary  lymphatic  vessels,  and  their  cavity  is  filled  with  a  clear  lymph-like  fluids 
containing  numerous  lymph  corpuscles  (Robin,  in  Journ.  de  la  Physiol.,  1859, 
p.  o!)?  ;  and  His,  in  Zeitsch.  fur  Wissensch.  Zool.,  vol.  xv.  p.  127.  See  also 
Vol.  II.  p.  572,  of  this  work.) 

The  superficial  lymphatics  of  the  face,  more  numerous  than 
those  of  the  cranium,  descend  obliquely  in  the  course  of  the  facial  vein^ 
and  join  the  submaxillary  glands,  from  six  to  ten  in  number,  which  are 
placed  beneath  the  base  of  the  lower  maxillary  bone  ;  a  few  of  them  in 
their  descent  pass  through  some  glands  situated  on  the  buccinator 
muscle.  The  deep  lymphatics  of  the  derived  from  tliose  of  the 
temporal  fossa  and  the  cavities  of  the  nose,  mouth,  and  orbit,  proceed 
outwards  in  the  course  of  the  internal  maxillary  vein  ;  and,  having 
reached  the  angle  of  the  jaw,  they  enter  the  glands  in  that  neigh 
bourliood. 
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Section  V.— NEUEOLOGY. 

The  nervous  system  consists  of  central  and  peripheral  parts.  To 
the  first  belong  those  large  masses  of  nervous  substance  forming  the 
brain  and  spinal  cord,  or  great  cerebro-spinal  centre  ;  and  to  the  second 
belong  the  various  nervous  cords,  cerebro-spinal  and  sympathetic,  which 
are  distributed  in  different  parts  of  the  body.  Along  with  these  the 
nervous  system  also  includes  the  organs  of  the  external  senses  and  the 
ganglia. 

The  description  of  the  cerebro-spinal  centre  and  of  the  organs  of  the 
senses  will  be  given  in  the  Second  Yolume.  The  present  section  in- 
cludes the  descriptive  anatomy  of  the  cerebro-spinal  and  sympathetic 
nerves,  and  of  the  ganglia  connected  with  them. 

THE  CEREBRO-SPINAL  NERVES. 

The  nerves  directly  connected  with  the  great  cerebro-spinal  centre 
constitute  a  series  of  symmetrical  pairs,  of  which  a  certain  number 
issue  from  the  cranium  through  difl^rent  foramina  or  apertures  in  its 
base,  and  are  thence  strictly  named  cranial.  The  next  following  nerve 
passes  out  between  the  occipital  bone  and  the  first  vertebra,  and  the 
remaining  thirty  nerves  all  issue  below  the  corresponding  vertebral 
pieces  of  the  spine.  The  first  is  sometimes  distinguished  by  the  name 
of  suboccipital,  but  to  the  whole  series  of  thirty-one  nerves  the  name 
of  sjjinal  is  usually  given. 

CRAIJIAIi  SERVES. 

The  cranial  nerves,  besides  being  distinguished  by  numbers  in  the 
order  of  their  passage  through  the  dura  mater  lining  the  cranium,  have 
likewi.^e  received  other  names,  according  to  the  place  or  mode  of  their 
distribution,  or  their  functions. 

The  number  of  the  cranial  nerves  has  been  variously  stated  as  nine 
or  as  twelve  by  Willis  and  Soemmerring  respectivel}^  Of  the  nine  pairs 
of  cranial  nerves  distinguished  by  Willis,  or  twelve  as  enumerated  by 
Soemmerring,  the  first  six  and  the  last  correspond,  but  the  seventh  of 
Willis  is  divided  into  two  by  Soemmerring,  viz.,  the  seventh  and  the 
eighth  pairs,  or  the  facial  and  the  auditory  nerves,  while  the  eighth  of 
Willis  falls,  in  the  more  modern  arrangement,  into  three  distinct  nerves, 
the  ninth,  tenth,  and  eleventh,  or  the  glosso-pharyngeal,  pneumogastric 
and  spinal  accessory  nerves,  as  in  the  following  table  : — 

Other  Names. 

Olfiictoiy  nerves. 
Optic, 

Common  oculo-motor. 
Pathetic  or  trochlear. 
Trifacial  or  trigeminal. 
Abducent  ocular. 
Facial  motor 
Auditory. 
Grlosso-pharyngeal. 
Pneumo-gastric. 
Spinal  accessory. 
Hypoglossal     cr  lingual 
motor. 


WILLIS. 

First  pair  of  nerves  . 

Second 

Third 

Fourth  „ 

Fifth 

Sixth 


Seventh 

Eighth 
Ninth 


( portio  dura  . 
"  \  portio  mollis 

(  n.  vagus 

'  n.accessorius 


SCEMMEEEING. 

First  pair  of  nerves 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 
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The  arrangement  of  Soemmerring  is  on  the  whole  the  preferable  one  ; 
but  as  the  plan  of  Willis  has  long  been  in  general  use,  it  cannot  be 
entirely  abandoned. 

Connection  with  the  encephalon. — The  roots  of  the  cranial  nerves 
may  be  traced  for  some  depth  into  the  substance,  of  the  encephalon,  a 
circumstance  which  has  led  to  the  distinction  of  the  deep  and  the  sitper- 
ficial  origin,  by  which  latter  is  understood  the  place  at  which  the  nerve 
appears  to  be  attached  to  the  surface  of  the  encephalon. 


Fig.  328. 


cL  ca 


Fig.  328.  —  View  from 

BELOW  OP  THE  CONNEC- 
TION OF  THE  Principal 
Nerves  with  the 
33RAIN.    (A.  T.) 

The  full  description  of 
this  figure  will  be  found 
at  p.  534  of  vol.  ii.  The 
following  references  apply 
to  the  roots  of  the  nerves  ; 
I',  the  right  olfactory  tract 
divided  near  its  middle; 
II,  the  left  optic  nerve 
springing  from  the  com- 
missure which  is  con- 
cealed by  the  i^ituitary 
body  ;  11',  the  right  optic 
tract  ;  the  left  tract  is 
seen  passing  back  into 
i  and  c,  the  internal  and 
external  corpora  genicu- 
lata ;  III,  the  left  oculo- 
motor nerve  ;  IV,  the 
trochlear  ;  V,  V,  the 
large  roots  of  the  tri- 
facial nerves  ;  +  -I- ,  the 
lesser  roots,  the  -f  of  the 
right  side  is  placed  on 
the  Gasserian  ganglion  ; 
1,  the  ophthalmic ;  2,  the 
superior  maxillary,  and 
3,  the  inferior  maxillary 
nerves;  VI,  the  left  ab- 
ducent nerve;  VII,  a,  6, 
the  facial  and  auditory 
nerves;  a,  VIII,  h,  the 
glosso-pharyngeal,  pneu- 
mo-gastric,  and  spinal  ac- 
cessory nerves;  IX,  the 
right  hypoglossal  nerve  ; 
at  0,  on  the  left  side,  the 
rootlets  are  seen  cut 
short ;  C  I,  the  left  sub- 
occipital or  first  cervical 
nerve. 


The  superficial  origin  of  these  nerves  is  quite  obvious.  The  first  pair 
are  attached  to  the  under  surface  of  the  frontal  lobes,  the  second  to  the 
posterior  portion  of  the  optic  thalami,  the  third  to  the  crura  cerebri,  the 
fourth  to  the  valve  of  Vieussens,  the  fifth  to  the  sides  of  the  pons, 
and  the  remainder  to  the  medulla  oblongata. 
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The  deep  connection  or  origin  of  these  nerves  is  still  in  some  cases  a 
matter  of  considerable  uncertainty.  Where  they  can  be  followed,  the 
fibres  may  be  traced  to,  and  probably  in  part  arise  from,  certain  col- 
lections of  grey  substance  termed  "  nuclei."  These  nuclei  are  further 
connected  by  other  fibres  with  each  other  and  with  the  cerebral  hemi- 
spheres. The  deep  origin  of  the  first  or  olfactory  nerves  is  still  doubt- 
ful ;  the  second  pair  are  connected  chiefly  with  the  optic  thalami  and 
corpora  quadrigemina ;  the  third  and  fourth  with  a  nucleus  deeply 
placed  beneath  the  corpora  quadrigemina  ;  the  remainder  w^ith  a  con- 
tinuous series  of  collections  of  grey  matter  which  lie  beneath  the  floor  of 
the  fourth  ventricle  and  in  the  central  part  of  the  medulla  oblongata, 
around  the  central  canal,  as  low  down  as  the  decussation  of  the 
pyramids. 

Fig.  329. 


Fig.  329.— Lateral  View  of  the  Connection  op  the  Principal  Nerves  with  the 

Brain.   (A.  T. ) 

The  full  description  of  this  figure  will  be  found  at  p.  550,  vol.  ii.  The  following  references 
apply  to  the  roots  of  the  nerves  :  I,  the  right  olfactory  tract  cut  near  its  middle  ;  11,  the 
optic  nerves  immediately  in  front  of  the  commissure ;  the  right  optic  tract  is^  seen  passing 
back  to  the  thalamus  {Th),  corpora  geniculata  {i,  e),  and  corpora  quadrigemina  {q)  ;  III, 
the  right  oculo-motor  nerve  ;  IV,  the  trochlear  nerve  rising  at  v,  from  near  the  valve  of 
Vieussens  ;  V,  the  trifacial  nerve  ;  VI,  the  abducent  ocular  ;  a,  VII,  6.  the  facial  and 
auditory  nerves,  and  between  them  the  pars  intermedia  ;  a,  VIII,  h,  the  roots  of  the 
glosso-pharyngeal,  pneumo-gastric,  and  spinal  accessory  nerves  ;  IX,  the  hypoglossal 
rerve  ;  C  I,  the  separate  anterior  and  posterior  roots  of  the  suboccipital  nerve. 
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Mode  of  exit  from  the  cranium. — Each  of  the  cranial  nerves 
in  leaving  the  cranial  cavity  passes  through  a  foramen  or  tubular 
prolongation  of  the  dura  mater  :  some  of  these  nerves  or  their  main 
divisions  are  con  tamed  in  distinct  foramma  of  the  cranium,  others  are 


Fig.  330. 


Fig.  330.— Internal  View  op  the  Base  op  the  Skull,  showing  the  places  of 
EXIT  OP  THE  Cranial  Nerves.    (A.  T.)  ^ 

The  dura  mater  is  left  in  great  part  within  the  base  of  the  skull :  the  tentorium  is 
removed  and  the  venous  sinuses  are  opened.  On  the  left  side  a  small  portion  of  the  roof 
of  the  orbit  has  been  removed  to  show  the  relation  of  certain  nerves  at  the  cavernous 
sinus  and  in  the  sphenoidal  fissure.  The  roots  of  the  several  cranial  nerves  have  been 
divided  at  a  short  distance  inside  the  foramina  of  the  dura  mater  through  which  they 
respectively  pass.  I,  the  bulb  of  the  olfactory  nerve  lying  over  the  cribriform  plate  of 
the  ethmoid  bone  ;  II,  the  optic  nerves  ;  that  of  the  left  side  cut  short ;  III,  placed  on 
the  pituitary  body,  indicates  the  common  oculo-motor  nerve  :  IV,  the  trochlear  nerve ; 
V,  is  placed  on  the  left  side  opposite  to  the  middle  of  the  three  divisions  of  the  trige- 
minus, which,  together  with  the  ganglion  and  greater  root,  have  been  exposed  by 
opening  up  the  dura  mater  ;  on  the  right  side  the  greater  root  is  seen ;  VI,  placed 
below  the  foramen  of  exit  of  the  abducent  ocular  ;  VII,  placed  on  the  upper  part  of  the 
petrous  bone  opposite  the  entrance  of  the  facial  and  auditory  nerves  into  the  meatus 
auditorius  internus  ;  VIII,  placed  on  the  petrous  bone  outside  the  jugular  foramen 
opposite  the  place  of  exit  of  the  three  divisions  of  the  eighth  pair  of  nerves  ;  IX,  j^laced 
upon  the  basilar  part  of  the  occipital  bone  in  front  of  the  hypoglossal  nerve  as  it  passes 
through  the  anterior  condylar  foramen.  On  the  left  side  of  the  cavernous  sinus,  the 
third,  fourth,  and  ophthalmic  division  of  the  fifth  nerves  are  seen  keeping  towards  the 
outer  side,  while  the  sixth  nerve  is  deeper  and  close  to  the  internal  carotid  artery.  The 
explanation  of  the  remaining  references  in  this  figure  will  be  found  at  p.  480i 
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grouped  together  in  one  foramen.  The  numerous  small  olfactory  nerves 
descend  into  the  nose  through  the  cribriform  plate  of  the  ethmoid  bone  ; 
the  optic  nerve  pierces  the  root  of  the  lesser  wing  of  the  sphenoid  bone; 
the  third,  fourth,  and  sixth  nerves,  with  the  ophthalmic  division  of  the 
fifth  nerve,  pass  through  the  sphenoidal  fissure  ;  the  superior  maxillary 
and  inferior  maxillary  divisions  of  the  fifth  pass  respectively  through 
the  foramen  rotundum  and  foramen  ovale  of  the  great  wing  of  the 
sphenoid  ;  the  facial  and  auditory  nerves  pierce  the  petrous  bone  ;  the 
glossopharyngeal,  pneumogastric,  and  spinal  accessory  nerves  descend  in 
separate  canals  of  the  dura  mater  through  the  anterior  part  of  the  jugu- 
lar foramen  between  the  petrous  and  occipital  bones  ;  and  the  hypoglossal 
nerve  passes  tlirough  the  anterior  condylar  foramen  of  the  occipital  bone. 

General  distribution. — The  greater  number  of  the  cranial  nerves 
are  entirely  confined  in  their  distribution  within  the  limits  of  the  head  ; 
as  in  the  case  of  the  first  six  pairs  and  the  auditory  nerve.  Of  these, 
the  olfactory,  optic,  and  auditory  are  restricted  to  their  respective 
organs  of  sense  :  while  the  third,  fourth,  and  sixth  are  exclusively 
motor  nerves  in  connection  with  the  external  and  internal  muscles  of 
the  eyeball  and  the  elevator  of  the  upper  eyelid.  In  the  remaining 
nerve,  the  fifth  or  trifacial,  all  the  fibres  derived  from  the  greater  root, 
and  connected  with  the  Gasserian  ganglion,  are  entirely  sensory  in  their 
function,  and  constitute  the  whole  of  the  first  and  second  and  the  greater 
part  of  the  third  division  of  the  nerve  :  but  the  last  of  these  divisions 
has  associated  with  it  the  fibres  of  the  lesser  or  motor  root,  so  as  to 
become  in  some  degree  a  compound  nerve.  As  a  nerve  of  sensation  the 
trifacial  occupies  in  its  distribution  the  greater  part  of  the  head  super- 
ficially and  deeply,  excepting  the  interior  of  the  cranium  and  that  part 
of  the  scalp  which  is  situated  in  the  region  behind  a  perpendicular  line 
passing  through  the  external  auditoiy  meatus.  The  muscular  distri- 
bution of  the  inferior  division  of  the  fifth  nerve  is  chiefly  to  the  muscles 
of  mastication. 

Of  the  remaining  nerves,  the  facial  and  hypoglossal,  both  exclusively 
motor  in  function,  are  almost  entirely  cephalic  in  their  distribution  ; 
the  facial  nerve  giving  fibres  to  all  tlie  superficial  and  a  few  of  the 
deeper  muscles  of  the  head  and  face ;  and  the  ninth  or  hypoglossal 
supplying  the  muscles  of  the  tongue.  Of  the  facial,  howevei',  a  small 
branch  joins  one  of  the  cervical  nerves  in  the  platysma  myoides  ;  and 
of  the  ninth,  the  descending  branch  supplies  in  part  the  muscles  of  the 
neck  w^hich  depress  the  hyoid  bone  and  larynx. 

Of  the  three  parts  of  the  eighth  pair,  ranked  as  cranial  nerves  in 
consequence  of  their  passmg  through  one  of  the  foramina  of  the  cranium, 
two,  the  pneumogastric  and  spinal  accessory,  have  only  a  very  limited 
distribution  in  the  head,  and  furnish  nerves  in  much  greater  proportion 
to  organs  situated  in  the  neck  and  thorax.  The  first  of  these,  after 
giving  a  small  branch  to  the  ear-passages,  and  supplying  nerves  to  the 
larynx  and  pharynx,  the  trachea,  gullet,  the  lungs  and  heart,  extends 
into  the  abdominal  cavity  as  the  principal  nerve  of  the  stomach.  The 
other,  the  spinal  accessory,  which  is  partially  united  with  the  glosso- 
pharyngeal and  pneumogastric  near  their  origin  and  thus  furnishes 
some  of  their  motor  fibres,  is  entirely  a  motor  nerve,  and  is  distributed 
in  the  stern o-mastoid  and  trapezius  muscles.  The  glosso-pharyngeal 
nerve  is  more  strictly  confined  to  the  head,  supplying  branches  to  the 
tongue,  pharynx,  and  part  of  the  ear  passages. 
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Fig.  331 . — A.  SemidIagramjiatic  View  of  a  Deep  Dissection  of  the  Cranial  Nerves 
ON  TUB  LEFT  SIDE  OF  THE  Head  (froixi  various  authors  and  from  nature).  B.  Ex- 
PLANAToRy  Outline  of  the  same.    A.  T.  -i 


Fig.  331,  A. 


TLe  Roman  numerals  from  I  to  IX  indicate  the  roots  of  tne  several  cranial  nerves  as 
they  lie  in  or  near  their  foramina  of  exit.  V,  is  upon  the  great  root  of  the  fifth  with  the 
ganglion  in  front  ;  a  and  b,  in  connection  with  VII,  indicate  respectively  the  facial  and 
auditory  nerves  ;  a,  b,  and  c,  in  connection  with  VIII,  point  respectively  to  the  glosso- 
pharyngeal, pneumo-gastric,  and  spinal  accessory  nerves  :  C  I,  the  suboccipital  or  first 
cervical  nerve  ;  C  VIII,  the  eighth.  The  branches  or  distributed  parts  of  the  nerves  are 
marked  as  follows,  viz.  : — 1,  frontal  branch  of  the  fifth  ;  2,  lachrymal  passing  into  the 
gland  ;  3,  nasal  passing  towards  the  internal  orbital  foramen  and  giving  the  long  twig 
to  the  ciliary  ganglion  (4')  ;  3',  external  branch  of  the  internal  nasal  nerve  ;  4,  lower 
branch  of  the  third  or  oculo-motor  nerve  ;  5,  the  superior  maxillary  division  of  the  fifth  . 
passing  into  the  infraorbital  canal ;  5',  its  issue  at  the  infraorbital  foramen  and  distn-  I 
bution  as  inferior  palpebral,  lateral  nasal,  and  superior  labial  nerves  (5");  6,  ganglion  of 
Meckel  and  Vidian  nerve  passing  back  from  it  ;  6',  palatine  and  other  nerves  descending 
from  it  ;  6",  superior  petrosal  nerve  ;  7,  posterior  superior  dental  nerves  ;  7',  placed  in 
the  antrum  maxillare,  which  has  been  opened,  points  to  the  anterior  superior  dental 
nerves  ;  8,  inferior  maxillary  division  of  the  fifth  immediately  below  the  foramen  ovale  ; 
8',  some  of  the  muscular  branches  coming  from  it ;  8  + ,  the  anterior  auricular  branch 
cut  short,  and  above  it  the  small  petrosal  nerve  to  join  the  facial  nerve  ;  9,  buccal  and  in- 
ternal pterygoid  ;  10,  lingual  or  gustatory  nerve  ;  10,  its  distribution  to  the  side  and  front 
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ot  the  tongue  and  to  the  sublingual  glands  ;  10",  tlie  submaxillary  ganglion  connected  with 
the  gustatory  nerve ;  below  10,  the  chorda  tympani  pa&sing  back  from  the  gustatory  to 
join  the  facial  nerve  above  12  ;  11,  inferior  dental  nerve  ;  11',  the  same  nerve  and  part 

Fig.  031,  B. 


of  its  dental  distribution  exposed  by  removal  of  the  jav\^  ;  11",  termination  of  the  same 
as  mental  and  inferior  labial  nerves  ;  12,  the  twigs  of  the  facial  nerve  to  the  posterior 
belly  of  the  digastric  and  to  the  stylo-hyoid  muscle  immediately  after  its  exit  from  the 
styio-mastoid  foramen  ;  12',  the  temporo-facial  division  of  the  facial  ;  12",  the  cervico- 
facial division  ;  13,  the  trunk  of  the  glosso-pharyngeal  passing  round  the  stylo-pharyn- 
geus  muscle  after  giving  pharyngeal  and  muscular  branches  ;  13',  its  distribution  on  the 
side  anil  back  part  of  the  tongue  ;  14,  the  spinal  accessory  nerve,  at  the  place  w^here  it 
crosses  the  ninth  and  gives  a  communicating  branch  to  the  pneumo-gastric  and  glosso- 
pharyngeal nerves  ;  14',  the  same  nerve  after  having  passed  through  the  sterno -mastoid 
muscle  uniting  with  branches  from  the  cervical  nerves  ;  15,  ninth  nerve  ;  15',  its  twig  to 
the  thyro-hyoid  muscle  ;  15",  its  distribution  in  the  muscles  of  the  tongue  ;  16.  descendens 
noni  nerve  giving  a  direct  branch  to  the  upper  belly  of  the  omo-hyoid  muscle,  and 
receiving  the  communicating  branches  16 -t-  from  the  cervical  nerve;  17,  pneumo- 
}',astric  nerve  ;  17,  its  superior  laryngeal  branch;  17",  external  laryngeal  twig;  18, 
iiuperior  cervical  ganglion  of  the  sympathetic  nerve,  uniting  with  the  upper  cervical 
nerves,  and  giving  at  IS'  the  superficial  cardiac  nerve  ;  19,  the  trunk  of  the  sympa- 
thetic ;  19',  the  middle  cervical  ganglion,  uniting  with  some  of  the  cervical  nerves,  and 
giving  19",  the  large  middle  cardiac  nerve  ;  20,  continuation  of  the  sympathetic  nerve 
down  the  neck  ;  21,  great  occipital  nerve  ]  22,  third  occipital. 
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On  the  preceding"  two  pag-es.  Fig-.  331  is  introduced  in  illustration  of  the  general 
view  of  the  distribution  above  given.  In  this  figure  the  cranium  and  orbit  have 
been  opened  up  to  the  depth  of  the  several  foramina  through  which  the  nerves 
pass.  The  greater  part  of  the  lower  jaw  has  also  been  removed  on  the  left  side, 
and  the  tongue,  pharynx,  and  larynx  are  partially  in  view.  The  occipital  bone 
has  been  divided  by  an  incision  passing  down  from  the  occipital  tuberosity  and 
through  the  condyle  to  the  left  of  the  foramen  magnum.  The  cervical  vertebraa 
have  been  divided  to  the  left  of  the  middle,  and  the  sheath  of  the  spinal  cord 
opened  so  as  to  expose  the  roots  of  the  cervical  nerves. 

OLFACTORY  NERVE.  ' 

The  first  or  olfactory  nerve,  as  it  is  usually  termed,  or  iract,  as  it  has 
been  more  correctly  designated,  is  the  special  nerve  of  the  sense  of 
smell.  It  lies  on  the  under  (orbital)  surface  of  the  frontal  lobe  of  the 
cerebrum,  lodged  in  a  sulcus  (olfactory  sulcus)  to  the  outer  side  of  and 
parallel  to  the  longitudinal  median  fissure.  In  front  the  tract  swells  into 
an  oval  enlargement,  the  olfactori/  bulb,  whicli  lies  in  the  same  sulcus,  and 
from  which  small  nerves  descend,  through  the  cribriform  plate,  into  the 
nose.  The  olfactory  tract  and  bulb  contain  a  considerable  quantity  of 
grey  matter,  and,  in  respect  of  structure,  connections,  and  development, 
are  to  be  regarded  rather  as  constituent  parts  of  the  cerebrum  than  as 
a  true  nerve, — the  true  peripheral  olfactory  nerves  taking  origin  from 
the  lower  surface  of  the  bulb.  In  accordance,  however,  with  the  most 
common  practice  in  anatomical  w^orks,  the  nerve  will  be  here  described 
as  arising  at  the  commencement  of  the  tract  in  the  brain.  A  fuller 
description  of  the  tract  and  bulb  will  be  found  in  the  account  of  the 
cerebrum  (Vol  ii.,  pp.  536  and  562). 

Surface  attachment. — At  its  posterior  extremity  the  olfactory  tract 
widens  out  and  is  attached  to  the  under  surface  of  the  frontal  lobe,  in 
front  of  the  anterior  perforated  space,  by  means  of  three  roots,  named 
external,  middle  and  internal,  which  pass  in  different  directions. 

The  external  or  Ion//  root  consists  of  a  band  of  medullary  fibres,  which 
passes,  in  the  form  of  a  white  streak,  outwards  and  backwards  along 
the  anterior  margin  of  the  perforated  space,  towards  the  posterior  border 
of  the  Sylvian  fissure,  where  it  disappears. 

The  middle  or  grey  root  (tuber  olfactorium)  is  of  a  pyramidal  shape, 
and  consists  of  grey  matter  on  the  surface,  which  is  prolonged  from  that 
of  the  adjacent  part  of  the  anterior  lobe  and  of  the  perforated  space. 
"Within  it  there  are  white  fibres,  which  are  sometimes  described  as  alone 
constituting  the  middle  root. 

The  internal  root  (short  root,  Scarpa),  which  cannot  always  be  demon- 
strated, is  composed  of  white  fibres  which  may  be  traced  from  the  inner 
and  posterior  part  of  the  anterior  lobe. 

Beep  origin. — This  is  still  doubtful.  The  outer  root  has  been 
traced  by  different  observers  to  the  island  of  Eeil,  the  optic  thalamus 
(Valentin),  and  to  a  nucleus  in  the  substance  of  the  temporo-sphenoidal 
lobe  in  front  of  the  anterior  extremity  of  the  hippocampus  (Rolando, 
Luys,  Foville.  This  agrees  also  with  Ferrier's  experimental  localisation 
of  the  sense  of  smell  in  the  monkey).  The  fibres  of  the  inner  root  have 
been  thought  to  be  connected  with  the  anterior  extremity  of  the  gyrus 
fornicatus,  or  to  cross  over  to  the  opposite  hemisphere.  The  fibres  of 
the  middle  root  have  been  said  by  some  to  join  those  of  the  inner  root, 
by  others  to  be  connected  with  the  corpus  striatum. 
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Bistribution. — The  olfactory  nerve  is  exclusively  distributed  to  the 
nasal  fossse. 

From  the  under  surface  of  the  olfactory  bulb  about  twenty  branches 
proceed  throuo-h  the  holes  in  the  cribriform  plate  of  the  ethmoid  bone, 
each  invested  by  tubular  prolongations  of  the  membranes  of  the  brain. 
These  tubes  of  membrane  vary  in  the  extent  to  which  they  are  con- 
tinued on  the  branches  :  the  offsets  of  the  dura  mater  sheathe  the 
filaments,  and  join  the  periosteum  lining  the  nose  ;  those  of  the  pia 
mater  and  arachnoid  become  blended  with  the  neurilemma  of  the 
nerves. 


Fig.  332. 


Fig.  332.    Distribution-  of  the  Olfactory  Nerves  on  the  Septum  of  the  Nose 
(from  Sappey  after  lilrschfeld  and  Leveille).  § 

The  septum  is  exposed  and  tlie  anterior  palatine  canal  opened  on  the  right  side.  I, 
placed  above,  points  to  the  olfactory  bulb,  and  the  remaining  Roman  numbers  to  the 
roots  of  the  several  cranial  nerves  ;  1,  the  small  olfactory  nerves  as  they  pass  throngli  the 
cribriform  plate  ;  2,  internal  or  septal  twig  of  the  nasal  brancli  of  the  ophthalmic  nerve  : 
3,  naso-palatine  nerves.  (See  fig.  339  for  a  view  of  the  distribution  of  the  olfactory 
nerves  on  the  outer  wall  of  the  nasal  fossa.) 

The  branches  are  arranged  in  three  sets.  Those  of  the  inner  set, 
lodged  for  some  distance  m  grooves  on  the  surface  of  the  bone,  ramify 
in  the  pituitary  membrane  of  the  septum  ;  the  outer  set  extend  to  the 
upper  two  spongy  bones  and  the  smooth  surface  of  the  ethmoid  bone  in 
front  of  these  ;  and  the  middle  set,  which  are  very  short,  are  confined 
to  the  roof  of  the  nose.  The  distribution  of  the  olfactory  nerve  is  con- 
fined to  the  upper  part  of  the  nasal  fossa  ;  none  of  the  branches  reach 
the  lower  spongy  bone. — (See  Anatomy  of  the  Nose.) 

OPTIC  NERVE. 

The  second  pair  or  optic  nerves  of  the  two  sides  meet  each  other  at 
the  optic  commissure  (chiasma),  where  they  partially  decussate.  From 
this  point  they  may  be  traced  backwards  round  the  crura  cerebri,  under 
the  name  of  the  optic  tracts. 

Surface  attachment.— Each  optic  tract  arises  from  the  posterior 
part  of  the  optic  thalamus  and  the  corpora  geniculata.  As  it  leaves 
the  under  part  of  the  thalamus,  it  makes  a  sudden  bend  forwards  and 
then  runs  obliquely  across  the  under  surface  of  the  cerebral  peduncle, 
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in  the  form  of  a  flatV.ned  band,  which  is  attached  by  its  anterior  surface 
to  the  peduncle  ;  after  this,  becoming  more  nearly  cylindrical,  it  adheres 
to  the  tuber  cinereum,  from  which,  and  from  the  lamina  cinerea,  it  is 
said  to  receive  an  accession  of  fibres,  and  thus  reaches  the  optic  com- 
missure. 

Deep  origin. — The  fibres  may  be  traced  into  the  substance  of  the 
optic  thalamus  and  the  corpora  geniculata,  and  to  the  anterior  of  the 
corpora  quadrigemina.  The  fibres  which  come  from  the  anterior  corpus 
quadrigeminum  arise  from  the  cells  of  that  body.  Those  connected 
with  the  internal  and  external  corpus  geniculatum  are  in  part  connected 
with  the  cells  of  those  bodies,  in  part  pass  through  them  to  reach  the 
optic  thalamus.  The  fibres  which  pass  into  the  thalamus  beneath  the 
inner  corpus  geniculatum,  between  it  and  the  crus  (and  have  been 
described  as  a  middle  root  of  the  tract),  arise,  according  to  Meynert, 
from  the  cells  of  the  lower  stratum  of  the  thalamus.  The  fibres  which 
arise  in  the  base  are  derived  from  the  lamina  cinerea  and  also  from  a 
*'  basal  optic  ganglion,"  which  lies  on  the  outer  side  of  the  tuber  cine- 
reum, and  sends  fibres  to  the  optic  nerve  of  the  same  side. 

Course  and  distribution. — In  the  commissure,  or  cMasma,  the  nerve 
fibres  of  the  two  sides  undergo  a  partial  decussation.  The  outer  fibres 
of  each  tract  continue  onwards  to  the  eye  of  the  same  side :  the 
inner  fibres  cross  over  to  the  opposite  side  ;  and  fibres  have  been  de- 
scribed as  running  from  one  optic  tract  to  the  other  along  the  posterior 
part  of  the  commissure,  while  others  pass  between  the  two  optic 
nerves  in  its  anterior  part  (Mayo).  The  outer  fibres  of  each  tract 
which  do  not  decussate  are  much  less  numerous  than  those  which  cross 
to  the  opposite  side.  The  decussating  fibres  are  arranged  in  alternate 
layers. 

The  view  before  stated  is  that  most  commonly  given  as  to  the  structure  of  the 
commissure  ;  but  it  is  right  to  state  that  its  accuiacy  has  been  called  in  question 
by  several  observers  who  hold,  both  on  anatomical  and  physiological  grounds, 
that  all  the  fibres  from  one  tract  cross  into  the  optic  nerve  of  the  opposite  side. 
The  point  appears  to  be  still  undecided.  In  many  fishes  the  optic  nerves  do  not 
unite  in  a  commissure  but  merely  cross,  each  to  the  side  opposite  to  that  of  its 
origin.  (See  Waller,  Proc,  Eoy.  Soc.  vol.  viii,  Biesiadecki,  Wien.  Sitzungsb.  1861, 
p.  86,  and  Michel,  Archiv  fur  Ophthalm.   1873,  p.  59.). 

In  front  of  the  commissure,  the  nerve  diverges  from  its  fellow  and 
acquires  greater  firmness.  It  enters  the  foramen  opticum,  by  which  it 
reaches  the  orbit. 

Within  the  orbit  it  forms  a  cylindrical  trunk,  thick  and  strong,  with 
a  uniform  surface.  On  dissection  it  is  seen  to  consist  of  a  number  of 
separate  bundles  of  nerve  fibres,  imbedded  in  tough  fibrous  tissue  pro- 
longed from  the  dura  mater,  and  perforated  in  the  centre  by  the  small 
arteria  centralis  retinae,  which  passes  into  it  soon  after  it  enters  the 
orbit.  It  is  surrounded  by  the  recti  muscles,  and,  entering  the  eyeball 
posteriorly  a  little  to  the  inside  of  its  middle,  it  pierces  the  sclerotic 
and  choroid  coats,  and  expands  in  the  retina. — (See  the  Anatomy  of 
the  Eye.) 

THIED  PAIH  OF  NERVES. 

This  nerve,  the  common  motor  nerve  of  the  eyeball  (motorius  oculi), 
gives  branches  to  all  the  muscles  of  the  orbit,  with  the  exception  of  the 
superior  oblique  and  external  rectus. 


THE  THIED  PAIR. 


529 


Surface  attachment. — The  nerve  is  attached  to  the  inner  surface 
of  the  crus  cerebri  in  the  interpeduncular  space,  immediately  in  front 
of  the  pons.  Each  nerve  consists  of  a  number  of  funiculi  which  arise 
in  an  oblique  line  from  the  surface. 

Beep  origin. — The  fibres,  diverging,  pass  backwards  through  the 
substance  of  the  crus,  some  through  the  locus  niger,  some  through  the 
tegmental  nucleus,  to  reach  the  gre}^  matter  in  w^hich  the  majority  of 
them  end.  This  is  a  collection  of  large  multipolar  nerve- cells,  lying  on 
each  side  close  to  the  middle  line,  beneath  the  thick  layer  of  grey 
matter  which  forms  the  floor  of  the  aqueduct  of  Sylvius,  and  below 
the  corpora  quadrigemina.  The  anterior  portion  of  the  nucleus, 
beneath  the  anterior  of  the  corpora  quadrigemina,  is  that  in  which 
the  fibres  of  the  third  nerve  end,  the  posterior  portion  giving  origin 
to  some  of  the  fibres  of  the  fourth  nerve. 

A  few  fibres  are  said  to  run  downwards  in  the  pons,  among  its  longi- 
tudinal fibres. 


Fiir.  333. 


Fig.  333.— ViEAV  FROM  ABOVE 

OP  THE  Uppermost  Nerves 
OP  THE  Orbit,  the  G-as- 
serian  GtAnglion,  &c,  {from 
Sappey  after  Hii'sclifeld  and 
Leveille).  | 

I,  the  olfactory  tract  passing 
forwards  into  the  bulb  ;  II,  the 
commissure  of  the  optic  nerves ; 
III,  the  oculo -motor  ;  lY,  the 
trochlear  nerve  ;  V,  the  greater 
root  of  the  fifth  nerve,  a  small 
portion  of  the  lesser  root  is 
seen  below  it  ;  VI,  the  sixth 
nerve ;  VII,  facial  ;  VIII,  audi- 
tory ;  IX,  glos.so -pharyngeal  ; 
X,  pneumo-gastric  ;  XI,  spinal 
accessory  ;  XII,  hypoglossal ; 
1,  the  Grasserian  ganglion ;  2, 
ophthalmic  nerve ;  3,  lachrymal 
branch  ;  4,  frontal ;  5,  external 
frontal  or  supraorbital ;  6, 
internal  frontal  ;  7,  supra- 
trochlear branch  ;  8,  nasal 
nerve  ;  9,  infratrochlear 
branch  ;  10,  internal  nasal 
passing  through  the  internal 
orbital  foramen  ;  11,  anterior 
deep  temporal  proceeding  from 
the  buccal  nerve  ;  12,  middle 
deep  temporal  ;  13,  posterior  • 
deep  temporal  arising  from  the 

masseteric  ;  14,  origin  of  the  temporo-anricular  ;  15,  great  superficial  petrosal  nerve. 


Course  and  distribution, — Cylindrical  and  firm,  like  the  other 
motor  nerves,  the  third  nerve,  quitting  the  investment  of  the  arachnoid 
membrane,  pierces  the  inner  layer  of  the  dura  mater  close  to  the  poste- 
rior clinoid  process,  and  proceeds  towards  the  sphenoidal  fissure,  lying 
in  the  external  fibrous  boundary  of  the  cavernous  sinus. 

The  third  nerve  divides  near  the  orbit  into  two  parts,  which  are  con- 
tinued into  that  cavity  between  the  heads  of  the  external  rectus  muscle, 
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and  are  separated  one  from  the  other  by  the  nasal  branch  of  the  oph- 
thalmic nerve. 

The  iipper,  the  smaller  part,  is  directed  inwards  over  the  optic  nerve 
to  the  superior  rectus  muscle  of  the  eye  and  the  elevator  of  the  eyelid^ 
to  both  of  which  muscles  it  furnishes  branches. 

The  lower  and  larger  portion  of  the  nerve  separates  into  three 
branches ;  of  these  one  reaches  the  inner  rectus ;  another  the  lower 
rectus ;  and  the  third,  the  longest  of  the  three,  runs  onwards  between 
the  lower  and  the  outer  rectus,  and  terminates  below  the  ball  of  the  eye 
in  the  inferior  oblique  muscle.  The  last-mentioned  branch  is  connected 
with  the  lower  part  of  the  lenticular  ganglion  by  a  short  thick  cord, 
and  gives  two  filaments  to  the  lower  rectus  muscle. 

The  several  branches  of  the  third  nerve  enter  the  muscles  to  which 
they  are  distributed  on  the  surface  which  in  each  is  turned  towards 
the  eyeball. 

Varieties. — A  branch,  of  the  third  nerve  has  been  found  supplying- the  external 
rectus  in  a  case  in  which  the  sixth  nerve  was  wanting-  (Generali,  quoted  by 
Henle).  The  branch  to  the  inferior  oblique  muscle  was  seen  by  Arnold  to  pass 
through  the  lowe-'  part  of  the  lenticular  ganglion  ;  and  by  Henle  to  pierce  the 
inferior  rectus. 

In  the  outer  wall  of  the  sinus  the  third  nerve  is  said  to  be  connected  with  the 
first  division  of  the  fifth  nerve,  and  with  the  cavernous  plexus  of  the  sympathetic. 

POSETION  OF  CERTAIN-  NERVES  AT  THE  CAVERNOUS  SINUS,  AND  AS 

THEY  ENTER  THE  ORBIT. — There  are  several  nerves,  besides  the  third, 
placed  close  together  at  the  cavernous  sinus,  and  entering  the  orbit 
through  the  sphenoidal  fissure.  To  avoid  repetition  hereafter,  the  rela- 
tive positions  of  these  nerves  may  now  be  described.  The  nerves  thus 
associated  are  the  third,  the  fourth,  the  ophthalmic  divisions  of  the  fifth, 
and  the  sixth. 

At  the  cavernous  sinus. — In  the  dura  mater  which  bounds  the 
cavernous  sinus  on  the  outer  side,  the  third  and  fourth  nerves  and  the 
ophthalmic  division  of  the  fifth  are  placed,  as  regards  one  another,  m 
their  numerical  order  both  from  above  downwards  and  from  within  out- 
wards. The  sixth  nerve  is  placed  separately  from  the  others  close  to 
the  carotid  artery,  on  the  floor  of  the  sinus  and  internally  to  the  fifth 
nerve.  Near  the  sphenoidal  fissure,  through  which  they  enter  the  orbit, 
the  relative  position  of  the  nerves  is  changed,  the  sixth  nerve  being 
here  close  to  the  rest,  and  their  number  is  augmented  by  the  division 
of  the  third  and  the  ophthalmic  nerves — the  former  into  two,  the  latter 
into  three  parts. 

In  the  sphenoidal  fissure. — The  fourth  and  the  frontal  and  lachrymal 
branches  of  the  fifth,  which  are  here  higher  than  the  rest,  lie  on  the 
same  level,  the  fourth  being  the  nearest  to  the  inner  side,  and  enter 
the  orbit  above  the  muscles.  The  lemaining  nerves  pass  between  the 
heads  of  the  outer  rectus  muscle,  in  the  following  order  from  above 
downwards;  the  upper  division  of  the  third,  the  nasal  branch  of  the 
fifth,  the  lower  division  of  the  third,  and,  lowest  of  all,  the  sixth. 

FOUKTH  PAIR  OF  NERVES. 

The  fom-th  (nervus  trochlearis,  n.  patheticus)  is  the  smallest  of  the 
cranial  nerves,  and  is  distributed  entirely  to  the  upper  oblique  muscle 
of  the  orbit. 

Siirface  at-tachment. — Each  nerve  appears  at  the  outer  side  of  the 
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crus  cerebri  immediately  in  front  of  the  pons.  Each  nerve  may  be 
traced  backwards  round  the  peduncle  to  a  place  below  the  corpora 
quadrigemina  where  it  arises  from  the  upper  part  of  the  valve  of 
Vieussens. 

Beep  origin, — Enterino^  the  substance  of  the  valve  the  fibres  of  each 
nerve  separate  into  three  groups,  which  follow  ditterent  directions. 

1.  The  fibres  of  an  anterior  group  pass  obliquely  forwards  and  up- 
wards in  the  wall  of  the  aqueduct  of  Sylvius  to  end  in  the  posterior  part 
of  the  nucleus  beneath  the  floor  of  the  aqueduct,  which  is  common  to  the 
third  and  fourth  nerves. 

2.  Other  descending  fibres  pass  down  on  the  outer  side  of  the  locus 
coeruleus  to  the  neighbourhood  of  the  nucleus  of  the  fifth  nerve. 

o.  The  fibres  of  a  third  group  pass  transversely  inwards  in  the  sub- 
stance of  the  velum,  decussating  with  those  of  the  opposite  side,  and 
join  the  ascending  or  descending  fibres  of  the  opposite  nervf^ 


Fig.  334.— View  PROM  ABOVE  OF  THE  Motor  Nerves  Fig.  334, 

OP  THE  Eyeball  and  its  Muscles  (after  Hirsc-b- 
feld  and  Leveille,  altered.)       (A.  T.) 

The  ophthalmic  division  of  the  fifth  pair  has  been 
cut  short  ;  the  attachment  of  the  muscles  round  the 
optic  nerve  has  been  opened  up,  and  the  three  upper 
muscles  turned  towards  the  inner  side,  their  anterior 
parts  being  removed  ;  a  part  of  the  optic  nerve  is 
cut  away  to  show  the  inferior  rectus  ;  and  a  part  of 
the  sclerotic  coat  and  cornea  is  dissected  off  showing 
the  iris,  zona  ciliaris,  and  choroid  coat,  with  the- 
ciliary  nerves. 

a,  the  upper  part  of  the  internal  carotid  artery 
emerging  from  the  cavernous  sinus  ;  h,  the  superior 
oblique  muscle  ;  5',  its  anterior  part  passing  through 
the  pulley  ;  c,  the  levator  palpebrce  superioris  ;  d, 
the  superior  rectus  ;  c,  the  internal  rectus  ;  /,  the 
external  rectus  ;  its  upper  tendon  turned  down  ; 
g,  the  inferior  rectus ;  h,  insertion  of  the  inferior 
olDlique  muscle. 

U,  the  commissure  of  the  optic  nerve  ;  JV,  part 
of  the  optic  nerve  entering  the  eyeball  ;  HI,  the 
common  occulo-motor  ;  IV,  the  fourth  or  trochlear 
nerve  ;  V,  the  greater  root  of  the  trigeminus  ;  V, 
the  smaller  or  motor  root ;  VI,  the  abducent  nerve  ; 
1,  the  upper  division  of  the  third  nerve  separating 
from  the  lower  and  giving  twigs  to  the  levator  palpe- 
brse  and  superior  rectus  ;  2,  the  branches  of  the 
lower  division  supplying  the  internal  and  inferior 
recti  muscles  ;  3,  the  long  branch  of  the  same  nerve 
proceeding  forward  to  the  inferior  oblique  muscle, 
and  close  to  the  number  3,  the  short  thick  branch 
to  the  ciliary  ganglion  :  this  ganglion  is  also  shown, 

receiving  from  behind  the  slender  twig  from  the  nasal  nerve,  which  has  been  cut  short, 
and  giving  forward  some  of  its  ciliary  nerves,  which  pierce  the  sclerotic  coat  ;  3',  marks 
the  termination  of  some  of  these  nerves  in  the  ciliary  muscle  and  iris  after  having  passed 
between  the  sclerotic  and  choroid  coats  ;  4,  the  distribution  of  the  trochlear  nerv'e  to  the 
upper  surface  of  the  superior  oblique  muscle  ;  6,  the  abducent  nerve  passing  into  the 
external  rectus. 

Course  and  distribiitioHu — From  the  remoteness  of  its  place  of 
origin,  the  part  of  this  nerve  within  the  skull  is  longer  than  that  of 
any  other  cranial  nerve.  It  enters  an  aperture  in  the  free  border  of 
the  tentorium,  outside  that  for  the  third  nerve,  and  near  the  posterior 
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clinoid  process.  Con  tinning  onwards  through  the  onter  wall  of  the 
cavernous  sinus,  the  fourth  nerve  enters  the  orbit  by  the  sphenoidal 
fissure,  and  above  the  muscles.  Its  position  Avith  reference  to  other 
nerves  in  this  part  of  its  course  has  been  already  described. 

In  the  orbit,  the  fourth  nerve  inclines  inwards  above  the  muscles,  and 
€nters  finally  the  upper  oblique  muscle  at  its  orbital  surface. 

"l^liile  in  its  fibrous  canal  in  the  outer  wall  of  the  sinus,  the  foui'th  nerve  is 
joined  by  filaments  of  the  sympathetic,  and  not  unfrequently  is  blended  with  the 
ophthalmic  division  of  the  fifth.  Bidder  states  that  three  or  more  small  fila- 
ments of  this  nerve  extend  to  the  tentorium  as  far  as  the  lateral  sinus  ;  and  has 
fig-ured  one  as  joining-  the  sympathetic  on  the  carotid  artery.  (Neurologische 
Beobachtung-en,  von  F.  H.  Bidder.    Dorpat,  183G.) 

FIFTH  PAIR  OF  NERVES. 

The  fifth,  or  trifacial  nerve  (nerv.  trigeminus),  the  largest  cranial 
nerve,  resembles  a  spinal  nerve,  in  respect  that  it  consists  of  a 
motor  and  a  sensory  part,  and  that  the  sensory  fibres  pass  through  a 
ganglion  while  the  motor  do  not.  Its  sensory  division,  which  is  much 
the  larger,  imparts  common  sensibility  to  the  face  and  the  fore  part  of 
the  head,  as  well  as  to  the  eye,  the  nose,  the  ear,  and  the  mouth  ;  and 
endows  the  fore  part  of  the  tongue  with  the  powers  of  both  touch  and 
taste.    The  motor  root  supplies  chiefly  the  muscles  of  mastication. 

Surface  attachment. — The  nerve  arises  from  the  side  of  the  pons 
Varolii,  where  the  transverse  fibres  of  the  latter  are  prolonged  into  the 
middle  crus  cerebelli,  considerably  nearer  to  the  upper  than  to  the  lower 
border  of  the  pons.  The  smaller  root  is  at  first  concealed  by  the  larger, 
and  is  placed  a  little  higher  up,  there  being  often  two  or  three  cross 
fibres  of  the  pons  between  them.  On  separating  the  two  roots,  the 
lesser  one  is  seen  to  consist  of  a  very  few  funiculi.  In  the  larger  root 
the  funiculi  are  numerous,  amounting  sometimes  to  nearly  a  hundred. 

Beep  origin. — The  fibres  of  the  large  root  pass  backwards  inwards 
and  slightly  downwards  as  a  compact  bundle,  towards  the  outer  part  of 
the  floor  of  the  fourth  ventricle.  The  chief  nucleus,  in  which  most  of 
the  fibres  end,  is  situated  to  the  outer  side  of  the  trunk,  and  consists  of 
a  collection  of  nerve  cells,  continuous  below  with  the  grey  tubercle  of 
Eolando  (caput  cornu  poster ioris).  The  cells  are  small  and  arranged  in 
clusters,  separated  by  the  delicate  fasciculi  of  origin  of  the  nerve.  In 
front  of  this  nucleus  a  number  of  descending  filres  pass  down,  mingled 
with  grey  matter,  to  the  lower  part  of  the  medulla  oblongata. 

Some  fibres  of  the  nerve  are  said  to  join  the  middle  peduncle  of  the 
cerebellum  ;  others  pass  inwards  beneath  the  floor  of  the  fourth  ven- 
tricle, decussate  at  the  raphe,  and  (according  to  Meynert)  ascend  on  the 
opposite  side  of  the  medulla. 

The  smcdl  root  passes  in  a  curve,  with  the  convexity  forwards,  to 
reach  the  neighbourhood  of  the  nucleus  of  the  larger  root.  Its  fibres 
arise  from,  a  group  of  large  nerve  cells,  situated  close  to  the  outer  angle 
of  the  fourth  ventricle,  to  the  inner  side  of  the  fibres  of  the  nerve.  A 
prolongation  from  this  nucleus  extends  down  the  medulla,  as  far  as  the 
olivary  bodies,  receding  from  the  surface,  and  to  it,  below,  some  fibres 
of  origin  of  the  facial  nerve  are  traced. 

Course. — The  roots  of  the  fifth  nerve,  after  emerging  from  the 
surface  of  the  encepbalon,  are  directed  forwards,  side  by  side,  to  the 
middle  fossa  of  the  skull,  through  a  recess  in  the  dura  mater  on  the 
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summifc  of  tlie  petrons  part  of  tlie  temporal  bone.  Here  the  larger  root 
alters  in  appearance  :  its  bundles  of  fibres  diverge  and  enter  tlie  Gas- 
serian  ganglion.  Ttie  fasciculi  divide  and  unite  in  tlie  expanded  part 
of  tlie  nerve,  so  as  to  form  a  plexiform  network.  The  smaller  root 
passes  inside  and  beneath  the  ganglion,  without  its  nerve-fibres  being 
incorporated  in  any  way  with  it,  and  joins  outside  the  skull  the  lowest 
of  the  three  trunks  which  issue  from  the  ganglion. 


Fig.  335.— General  Tlatj  Fig.  3^ 

OF  THE   Branches  op  

THE  Fifth  Pair  (after 
a  sketcli  by  Cliaiies 
Bell),  i 

1,  lesser  root  of  the 
j&fth  pair  ;  2,  greater 
root  passing  forwards 
into  the  Gasserian  gang- 
lion ;  3,  placed  on  the 
bone  above  the  ophthal- 
mic nerve,  which  is  seen 
dividing  into  the  supra- 
orbital, lachrymal,  and 
nasal  branches,  the  latter 
connected  with  the  oi^h 
thalmic  ganglion  ;  4, 
placed  on  the  bone  close 
to  the  foramen  rotundum, 
marks  the  superior  max- 
illary division,  which  is 
connected  below  with  the 
spheno-palatine  ganglion, 
and  passes  forwards  to 
the  infraorbital  foramen ; 
5,  placed  on  the  bone  over 
the  foramen  ovale,  marks 
the  submaxillary  nerve, 
giving  off  the  anterior  auri- 
cular and  muscular  bran- 
ches, and  continued  by  the 
inferior  dental  to  the  lower 
jaw,  and  by  the  gustatory 

to  the  tongue  ;  a,  the  submaxillary  gland,  the  submaxillary  ganglion  placed  above  it  in 
connection  with  the  gustatory  nerve  ;  6,  the  chorda  tympani ;  7,  the  facial  nerve  issuing 
from  the  stylo-mastoid  foramen. 

The  ganglion  of  the  fifth  nerve  or  Gasserian  ganglion  (ganglion  semi- 
lunare),  occupies  a  depression  on  the  upper  part  of  the  petrous  portion 
of  the  temporal  bone,  near  the  apex,  and  is  somewhat  crescentic  in 
form,  the  convexity  being  turned  forwards.  It  is  flattened  and  striated 
on  the  surface.  On  its  inner  side  the  ganglion  is  joined  by  filaments 
from  the  carotid  plexus  of  the  sympathetic  nerve,  and,  according  to 
some  anatomists,  it  furnishes  from  its  back  part  filaments  to  the  dura 
mater. 

distribution, — From  the  fore  part,  or  convex  border  of  the  G-as- 
serian  ganglion,  proceed  the  three  large  divisions  of  the  nerve.  The 
highest  (first  or  ophthalmic  trunk)  enters  the  orbit  ;  the  second,  the 
upper  maxillary  nerve,  is  continued  forwards  to  the  face,  below  the 
orbit ;  and  the  third,  the  lower  maxillary  nerve,  is  distributed  chiefly  to 
the  external  ear,  the  tongue,  the  lower  teeth,  and  the  muscles  of  masti- 
cation.   The  first  two  trunks  proceed  exclusively  from  the  ganglion 
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and  are  entirely  sensory,  while  the  third  or  inferior  maxillary  trunk, 
receiving  a  considerable  part  from  the  ganglion,  has  associated  with  it 
also  the  whole  of  the  fibres  of  the  motor  root,  and  thus  distributes 
both  motor  and  sensory  branches. 

I.— OPHTHALMIC  NEBVE, 

The  ophthalmic  nerve,  or  first  division  of  the  fifth  nerve,  the  smallest 
of  the  three  offsets  from  the  Gasserian  ganglion,  is  somewhat  flattened, 
about  an  inch  in  length,  and  is  directed  forwards  and  upwards  to  the 
sphenoidal  fissure,  where  it  ends  in  branches  which  pass  through  the 
orbit  to  the  surface  of  the  head  and  to  the  nasal  fossae.  In  the  skull  it 
is  contained  in  the  process  of  the  dura  mater  bounding  externally  the 
cavernous  sinus,  and  is  jonied  by  filaments  from  the  cavernous  plexus 
of  the  sympathetic  :  according  to  Arnold,  it  gives  recurrent  branches 
to  the  tentorium  cerebelli.  It  also  frequently  communicates  by  a  con- 
siderable branch  with  the  fourth  nerve. 

Branches. — Near  the  orbit  the  ophthalmic  nerve  furnishes  from  its 
inner  side  the  nasal  branch,  and  then  divides  into  the  frontal  and  lach^ 
rymal  branches.  These  branches  are  transmitted  separately  through 
the  sphenoidal  fissure,  and  are  continued  through  the  orbit  (after 
supplying  some  filaments  to  the  eye  and  the  lachrymal  gland)  to  ttieir 
final  distribution  m  the  nose,  the  eyelids  and  the  muscles  and  integu- 
ment of  the  forehead. 

Lachrymal  branch. — The  lachrymal  branch  is  external  to  the 
frontal  at  its  origin,  and  is  contained  in  a  separate  tube  of  dura  mater*. 
In  the  orbit  it  passes  along  the  outer  part,  above  the  muscles,  to  the 
outer  and  upper  angle  of  the  cavity.  Near  the  lachrymal  gland,  the 
nerve  has  a  connecting  filament  with  the  orbital  branch  of  the  superior 
maxillary  nerve  ;  and  when  m  close  apposition  with  the  gland,  it  gives 
many  filaments  to  that  body  and  to  the  conjunctiva.  Finally,  the  lach- 
rymal nerve  penetrates  the  palpebral  ligament  exiernaily,  and  ends  in 
the  upper  eyelid,  the  terminal  ramifications  being  joined  by  twigs  froui 
the  facial  nerve. 

Varieties. — Turner  records  a  case  la  which  on  one  sido  the  lachrymal  nerv-i 
was  absent,  and  the  gland  was  supplied  by  a  twig-  from  the  orbital  branch  of 
the  superior  maxillary ;  on  the  other  side  the  lachrymal  was  small.,  and  wa3 
supplemented  by  a  branch  from  the  orbital.    (Journal  o£  Anat ,  vol.  vi,  p.  101.) 

In  consequence  of  the  junction  which  occurs  between  the  ophthalmic  trunk  of 
the  fifth  and  the  fourth  nerve,  the  lachrymal  branch  sometimes  appears  to  be 
derived  from  both  these  nerves.  Swan  considers  this  the  usual  condition  of  the 
lachrymal  nerve.  ("  A  demonstration  of  the  Nerves  of  the  Human  Body,''  page 
36.   London,  1834.) 

Frontal  branch. — The  frontal  branch,  the  largest  division  of  the 
ophthalmic,  lies,  like  the  preceding  nerve,  above  the  muscles  m  the 
orbit,  being  situated  between  the  elevator  of  the  upper  eyelid  and  the 
periosteum.  About  midway  forwards  in  the  orbit,  the  nerve  divides 
into  two  branches,  supratrochlear  and  supraorbital. 

a.  The  supratrochlear  Iranch  (internal  frontal)  is  prolonged  to  the 
inner  angle  of  the  orbit,  close  to  the  point  at  wliich  the  pulley  of  the 
upper  oblique  muscle  is  fixed  to  the  orbit.  Here  it  gives  downwards  a 
filament  to  connect  it  with  the  infratrochlear  branch  of  the  nasal  nerve, 
and  issues  from  the  cavity  between  the  orbicular  muscle  of  the  lids  and 
the  bone.    In  this  position  filaments  are  distributed  to  the  upper  eyelid. 
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The  nerve  next  pierces  the  orbicularis  palpebrarum  and  occipito-frontalis 
muscles,  furnishing  twigs  to  these  muscles  and  the  corrugator  supcrcilii, 
and  after  ascending  on  the  forehead,  ramifies  in  the  integument. 

l.  The  siqyraorbifal  branch  (external  frontal)  passes  through  the 
supraorbital  "notch  to  the  forehead,  and  ends  in  muscular,  cutaneous, 
and  pericranial  branches;  while  in  the  notch  it  distributes  jialpchral 
filaments  to  the  upper  eyelid. 

The  muscular  hranchcs  referred  to  are  comparatively  small,  and  supply  the 
corrugator  of  the  eyebrow,  the  occipito-frontalis,  and  the  orbicular  muscle  of 
the  eyelids,  joining-  the  facial  nerve  in  the  last  muscle.  The  cutaneous  hrancJies, 
among  which  two  (outer  and  inner)  may  be  noticed  as  the  princix)al,  are  placed 
at  first  beneath  the  occipito-frontalis.  The  outer  one,  the  larger,  perforates  the 
tendinous  expansion  of  the  muscle,  and  ramifies  in  the  scalp  as  far  back  as  the 
lambdoidal  suture.  The  inner  branch  reaches  the  surface  sooner  than  the  pre- 
ceding nerve,  and  ends  in  the  integument  over  the  parietal  bone.  The  2)tricra7ii£il 
hraiiches  arise  from  the  cutaneous  nerve  beneath  the  muscle,  and  end  in  the  x)eri- 
cranium  covering  the  frontal  and  parietal  bones. 

Fig.  336. — Nerves  of  the  Or-  pjo-.  330. 

BIT    FROM    the    OdTER    StDE  ^ 

(from  Sappey  after  Hirschfeld 

and  Leveille).  f 

The  external  rectus  muscle  has 
been  divided  and  turned  down :  1, 
the  optic  nerve  ;  2,  the  trunk  0 
the  third  nerve  ;  3,  its  upper 
division  passing  into  the  levator 
palpebrre  and  superior  rectus  ;  4^ 
its  long  lower  branch  to  the  in- 
ferior oblique  muscle;  5,  the 
sixth  or  abducent  nerve  joined 
by  twigs  from  the  sj^mpathetic  ; 
6,  the  Gasseriau  ganglion  ;  7, 
ophthalmic  nerve  ;  8,  its  nasal 
branch  ;  9,  the  ophthalmic  gang- 
lion ;  10,  its  short  or  motor  root ; 
11,  long  sensory  root  from  the  nasal  nerve  ;  12,  sympathetic  twig  from  the  carotid 
plexus  ;  13,  ciliary  nerves  passing  into  the  eyeball ;  14,  frontal  branch  of  the  ophthalmic 
nerve. 

Hasal  branch. — The  nasal  branch  (oculo-nasalis),  separating  from  its 
parent  trunk  in  the  wall  of  the  cavernous  sinus,  enters  the  orbil  between 
the  heads  of  the  outer  rectus.  It  then  inclines  inwards  over  the  optic 
nerve,  beneath  the  elevator  of  the  upper  eyelid  and  the  superior  rectus 
muscle,  to  the  inner  Avail  of  the  orbit,  through  which  it  passes  by  the 
anterior  internal  orbital  foramen.  In  this  oblique  course  across  the 
orbit  it  furnishes  a  single  filament  to  the  ophthalmic  ganglion,  two  or 
three  (long  ciliary)  directly  to  the  eyeball ;  and,  at  the  inner  side  of  the 
cavity,  a  considerable  branch  (infratrochlear),  which  issues  from  the 
orbit  at  the  fore  part. 

On  leaving  the  orbit  the  nasal  nerve  is  directed  transversely  inwards 
to  the  upper  surface  of  the  cribriform  plate  of  the  ethmoid  bone,  and 
passing  forwards  in  a  groove  at  its  outer  edge,  within  the  cranium, 
descends  by  a  special  aperture,  close  to  the  crista  galli  at  the  fore  part 
of  the  plate,  to  the  roof  of  the  nasal  fossa,  where  it  divides  into  two 
branches,  one  of  which  (external  or  superficial  nasal)  reaches  the  integu- 
naent  of  the  side  of  the  nose,  and  the  other  (ramus  septi)  ramifies  in  the 
pituitary  membrane. 
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a.  The  Iranch  to  the  ojjMlialmic  ganfiUon  (radix  longa  gang-lii  ciliaris),  very 
slender,  and  about  half  an  inch  long-,  arises  generally  between  the  heads  of  the 
external  rectus  :  it  lies  on  the  outer  side  of  the  optic  nerve,  and  enters  the  upper 
and  back  part  of  the  ophthalmic  gang-lion,  constituting  its  long  root. 

This  small  branch  is  sometimes  joined  by  a  filament  from  the  cavernous  plexus 
of  the  sympathetic,  or  from  the  upper  branch  of  the  third  nerve. 

h.  The  long  ciliarg  nerves,  two  or  three  in  number,  are  situated  on  the  inner 
side  of  the  optic  nerve  ;  they  join  one  or  more  of  the  nerves  from  the  ophthalmic 
ganglion  (short  ciliary),  and  after  perforating  the  sclerotic  coat  of  the  eye,  are 
continued  between  it  and  the  choroid  to  the  ciliary  muscle,  the  cornea,  and 
the  iris. 

c.  The  infratrocldear  Iranch  runs  forwards  along  the  inner  side  of  the  orbit 
below  the  superior  oblique  muscle,  and  parallel  to  the  supratrochlear  nerve,  from 
which  it  receives,  near  the  pulley  of  that  muscle,  a  filament  of  connection.  The 
branch  is  then  continued  below  the  pulley  to  the  inner  angle  of  the  eye,  and 
ends  in  filaments  which  supply  the  orbicular  muscle  of  the  lids,  the  caruncula, 
and  the  lachrymal  sac,  as  well  as  the  integument  of  the  eyelids  and  side  of 
the  nose. 

In  the  cavity  of  the  nose  the  nasal  nerve  ends  by  dividing  into  the  following 
branches. 

d.  The  hrancli  to  the  nasal  sej^tuni  extends  to  the  lower  part  of  the  partition 
between  the  nasal  fossae,  supplying  the  pituitary  membrane  near  the  fore  part  of 
the  septum. 

e.  The  siqierfieial  hrancli  (externus  seu  lateralis)  descends  in  a  groove  on  the 
inner  surface  of  the  nasal  bone  ;  and  after  leaving  the  nasal  cavity  between  that 
bone  and  the  lateral  cartilage  of  the  nose,  it  is  directed  downwards  to  the  tip  of 
the  nose,  beneath  the  compressor  naris  muscle.  "While  within  the  nasal  fossa, 
this  branch  gives  two  or  three  filaments  to  the  fore  part  of  its  outer  wall,  which 
extend  as  far  as  the  lower  spongy  bone.  The  cutaneous  part  is  joined  by  a  fila- 
ment of  the  facial  nerve. 

Varieties. — The  frontal  may  give  off  a  long  slender  accessory  infra-trochlear 
(Turner,  loc.  cit.).  Branches  of  the  nasal  have  been  described  as  entering  the 
levator  palpebrse  superioris.  Luschka  describes,  also,  a  si)lieno-etlimo\dal  branch 
of  the  nasal,  which  passes  through  the  posterior  ethmoidal  foramen  and  ramifies 
in  the  mucous  membrane  of  the  sphenoidal  sinus,  and  of  the  posterior  ethmoidal 
cells. 

SuMMAEY. — The  first  diyision  of  the  fifth  nerve  is  altogether  sensory 
in  function.  It  furnishes  branches  to  the  ball  of  the  eye  and  the 
lachrymal  gland ;  to  the  mucous  membrane  of  the  nose  and  eyelids  ;  to 
the  integument  of  the  nose,  the  upper  eyelid,  the  forehead,  and  the 
upper  part  of  the  hairy  scalp  ;  and  to  the  muscles  above  the  middle  of 
the  circumference  of  the  orbit.  Some  of  the  cutaneous  and  muscular 
filaments  join  branches  of  the  facial  nerve,  and  the  nerve  itself  commu- 
nicates with  the  sympathetic. 

OpMIialmic  Ganglion. 

There  are  four  small  ganglia  connected  with  the  divisions  of  the  fifth 
nerve  :  the  ophthalmic  ganglion  with  the  first,  Meckel's  ganglion  with 
the  second,  and  the  otic  and  submaxillary  ganglia  with  the  third. 
These  ganglia,  besides  receiving  branches  from  the  sensory  part  of  the 
fifth,  are  each  connected  with  a  motor  nerve  from  the  third,  the  fifth, 
or  the  facial,  and  with  twigs  from  the  sympathetic  ;  and  the  nerves 
thus  joining  the  ganglia  are  named  their  roots. 

The  ophthalmic  or  lenticular  ganglion  (gang,  semilunare,  vel  ciliare) 
serves  as  a  centre  for  the  supply  of  nerves — motor,  sensory,  and  sympa- 
thetic— to  the  eyeball.  It  is  a  small  reddish  body,  compressed  laterally 
and  somewhat  four-sided.    It  is  situated  at  the  back  of  the  orbit, 
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between  the  outer  rectus  muscle  and  the  optic  nerve,  and  generally  in 
contact  with  the  ophthalmic  artery ;  it  is  joined  behind  by  branches 
from  the  fifth,  the  third,  and  the  sympathetic  nerves ;  while  from  its 
fore  part  proceed  the  ciliary  nerves  to  the  eyeball. 

Union  of  the  ganglion  with  neeves  :  its  roots. — The  posterior 
border  of  the  ganglion  receives  three  nerves.  One  of  these,  the  long  roof, 
a  slender  filament  from  the  nasal  branch  of  the  ophthalmic  trunk,  joins 
the  upper  part  of  this  border.  Another  branch,  the  short  root,  much 
thicker  and  shorter  than  the  preceding,  and  sometimes  divided  into 
two  parts,  is  derived  from  the  branch  of  the  third  nerve  to  the  infe^-ior 
oblique  muscle,  and  is  connected  with  the  lower  part  of  the  ganglion. 
The  third  root  is  a  very  small  nerve  which  emanates  from  the  cavernous 
plexus  of  the  sympathetic,  and  reaches  the  ganglion  with  the  long  upper 
root :  these  two  nerves  are  sometimes  conjoined  before  reaching  the 
ganglion.  Other  roots  have  been  assigned  to  the  ganglion.  (Valentin, 
in  BI idler's  Archiv.  for  1840.)  The  ganglion  is  sometimes  very  small, 
probably  from  the  nerve  cells  being  distributed  along  the  nerves  which 
are  connected  with  it. 

Branches  of  the  ganglion. — From  the  fore  part  of  the  ganglion 
arise  ten  or  twelve  delicate  filaments — the  short  ciliary  nerves.  These 
nerves  are  disposed  in  two  fasciculi,  arising  from  the  upper  and  lower 
angles  of  the  ganglion,  and  they  run  forwards,  one  set  above,  the  other 
below  the  optic  nerve,  the  latter  being  the  more  numerous.  They  are 
accompanied  by  filaments  from  the  nasal  nerve  (long  ciliary),  with 
which  some  are  joined.  Having  entered  the  eyeball  by  apertures  in  the 
back  part  of  the  sclerotic  coat,  the  nerves  are  lodged  in  grooves  on  its 
inner  surface  ;  and  at  the  ciliary  muscle,  which  they  pierce  (some  filaments 
supplying  it  and  the  cornea),  they  turn  inwards  and  ramify  in  the  iris. 

II.   SUPERIOR   MAXILLARY  NERVE. 

The  superior  maxillary  nerve,  or  second  division  of  the  fifth  cranial 
nerve,  is  intermediate  in  size  between  the  ophthalmic  and  the  inferior 
maxillary  trunks. 

.It  commences  at  the  middle  of  the  Gasscrian  ganglion,  and,  passing 
horizontally  forwards,  soon  leaves  the  skull  by  the  foramen  rotundum 
of  the  sphenoid  bone.  The  nerve  then  crosses  the  spbeno-maxillary 
fossa,  and  enters  the  infraorbital  canal  of  the  upper  maxilla,  by  which 
it  is  conducted  to  the  face.  After  emerging  from  the  infraorbital  fora- 
men, it  terminates  beneath  the  elevator  of  the  upper  lip  in  branches, 
which  spread  out  to  the  side  of  the  nose,  the  eyelid,  and  the  upper  lip. 

Branches. — Near  its  origin  a  recurrent  branch  passes  to  the  dura 
mater  and  middle  meningeal  artery.  In  the  spheno-maxillary  fossa  a 
temporo-malar  branch  ascends  from  the  superior  maxillary  nerve  to 
the  orbit,  and  two  spheno-palatine  branches  descend  to  join  Meckel's 
ganglion.  Whilst  the  nerve  is  in  contact  with  the  upper  maxilla,  it 
furnishes  two  posterior  dental  branches  on  the  tuberosity  of  the  bone, 
and  an  anterior  dental  branch  at  the  fore  part.  On  the  face  are  the 
terminal  branches  already  indicated. 

Orbital  brasicli. — The  orbital  or  temporo-malar  branch,  a  small 
cutaneous  nerve,  enters  the  orbit  by  the  spheno-maxillary  fissure,  and 
divides  into  two  branches  (temporal  and  malar),  which  pierce  the  malar 
bone,  and  are  distributed  to  the  temple  and  the  prominent  part  of  the 
cheek. 
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a.  The  temporal  Iranch  is  contained  in  an  osseous  groove  or  canal  in 
the  outer  wall  of  the  orbit,  and  leaves  this  cavity  by  a  foramen  in  the 
malar  bone.  When  about  to  traverse  the  bone,  it  is  joined  by  a  com- 
municating-filament (in  some  cases,  by  two  filaments)  from  the  lachrymal 
nerve.  The  nerve  is  then  inclined  upwards  in  the  temporal  fossa  be- 
tween the  bone  and  the  temporal  muscle,  and  perforating  the  aponeurosis 
over  the  muscle  an  inch  above  the  zygoma,  ends  in  cutaneous  fila- 
ments over  the  temple.  The  cutaneous  ramifications  are  united  with 
the  facial  nerve,  and  sometimes  with  the  auriculo-temporal  branch  of 
the  third  division  of  the  fifth. 

h.  The  malar  Iranch  lies  at  first  in  the  loose  fat  in  the  lower  angle 
of  the  orbit,  and  is  continued  to  the  face  through  a  foramen  in  the  fore 
part  of  the  malar  bone,  where  it  is  frequently  divided  into  two  filaments. 
It  is  distributed  to  the  skin  over  the  malar  bone.  In  the  prominent 
part  of  the  cheek  this  nerve  communicates  with  the  facial  nerve. 

Fig.  337. 


Fig,  337. — Superior  Maxillaky  Nerve  and  some  op  the  Orbital  Nerves  (from 
Sappey  after  Hirsclifeld  and  Leveille).  3 

1,  the  Gasserian  ganglion  ;  2,  lachrymal  branch  of  the  ophthalmic  nerve  ;  3,  trunk 
of  the  superior  maxillary  nerve  ;  4,  its  orbital  branch,  joining,  at  f*,  the  palpebral  twig 
of  the  lachrymal ;  6,  origin  of  its  malar  twig  ;  7,  Us  temporal  twig  :  8,  spheno-palatine 
ganglion  ;  9,  Vidian  nerve  ;  10,  its  upper  branch  or  great  superficial  petrosal  nerve 
proceeding  to  join  the  facial  nerve  (11)  ;  12,  union  of  the  lower  branch  of  the  Vidian  nerve 
with  the  carotid  branch  of  the  sympathetic  ;  13,  14,  posterior  dental  nerves  ;  15,  terminal 
branches  of  the  infraorbital  nerves  ramifying  on  the  side  of  the  nose  and  upper  lip  ;  16, 
a  branch  of  the  facial  uniting  Avith  some  of  the  twigs  of  the  infraorbital. 

Posterior  dental  branches. — The  posterior  dental  branches,  two 
in  number,  are  directed  downwards  and  outwards  over  the  back  part 
and  tuberosity  of  the  maxillary  bone. 

One  of  the  branches  enters  a  canal  in  the  bone  by  which  it  is  con- 
ducted to  the  teeth,  and  gives  forwards  a  communicatino^  filament  to 
the  anterior  dental  nerve.  It  ends  in  filaments  to  the  molar  teeth  and 
the  lining  membrane  of  the  maxillary  sinus,  and  near  the  teeth  joins  a 
second  time  with  the  anterior  dental  nerve. 

The  anterior  of  the  two  branches,  lying  on  the  surface  of  the  bone,  is 
distributed  to  the  gums  of  the  upper  jaw  and  to  the  buccinator  muscle. 
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Anterior  dental  "branch. — The  anterior  dental  branch,  leaving  the 
trunk  of  the  nerve  at  a  varying  distance  behind  its  exit  from  the  infra- 
orbital foramen,  enters  a  special  canal  in  front  of  the  antrum  of  High- 
more.  In  this  canal  it  receives  the  communicating  filament  from  the 
posterior  dental  nerve,  and  divides  into  two  branches,  which  furnish 
offsets  for  the  front  teeth. 

(rt)  The  mner  braiicli  supplies  the  incisor  and  canine  teeth.  Filaments  from 
this  nerve  enter  the  lower  meatus  of  the  nose,  and  end  in  the  membrane  covering- 
the  lower  s-pongy  bone.  Also  above  the  root  of  the  canine  tooth,  it  unites  with  a 
branch  of  the  posterior  nasal  nerve  from  Meckel's  gang-lion,  and  forms  v/ith  it  a 
t^mall  thickening-,  the  ffdn/jlu-n  uf  Boc/tdaU:k,  from  which  branches  are  described  as 
descendmg'  to  the  alveolar  process  and  gums  of  the  incisor  and  canine  teeth. 
(See  Hyrtl's  Lehrbuch,  p.  S04.)  It  is  probable,  however,  that  this  enlargement 
contains  no  nerve  cells,  and  is  a  minute  plexus  rather  than  an  actual  ganglion. 

(b)  The  t'.'.'^'fr  branch  gives  filaments  to  the  bicuspid  teeth,  and  is  connected 
with  the  posterior  dental  nerve. 

Infraorbital  "branches-  —  The  infraorbital  branches,  large  and 
numerous^  spring  from  the  end  of  the  superior  maxillary  nerve  beneath 
the  elevator  muscle  of  the  upper  lip,  and  are  divisible  into  palpebral, 
nasal,  and  labial  sets. 

Fig.  338. 


Fig.  338  —Deep  View  of  the  Sfheno-Palatine  (iAiiGLioN,  and  its  Connections 
■sviTH  oTHEe.  Nerves,  &c.  (from  Sappey  after  Hirschfeld  and  Leveille).  g 
1,  superior  roaxiilary  nerve  ;  2,  posterior  superior  dental  ;  3,  second  posterior  dental 
braucli ;  4,  anterior  Jental  ;  5,  union  of  these  nerves  ;  6,  spbeno-palatine  ganglion  ;  7, 
Vidian  nerve  ;  8,  its  great  superficial  petrosal  branch  ;  9,  its  carotid  branch  ;  10,  a  part 
ct  iLe  fcfixtli  nerve,  leceiving  twigs  from  the  carotid  plexus  of  the  sympathetic  ;  11, 
superior  cervical  sympathetic  ganghon;  12,  its  carotid  branch;  13,  trunk  of  the  facial 
nerve  near  the  knee  or  Lend  at  the  hiatus  Fallopii  ;  1'4,  glosso -pharyngeal  nerve  ;  15, 
.anastomosing  branch  of  Jacohson  ;  16,  twig  uniting  it  to  the  sympathetic  ;  17,  filament 
to  :he  fenestra  rotunda  ;  18,  filament  to  the  Eustachian  tube  :  19,  filament  to  the  fenestra 
ovalis  ;  20,  external  deep  petrosal  nerve  uniting  with  the  lesser  superficial  petrosal  ;  21, 
internal  deep  petrosal  twig  uniting  with  the  great  superficial  petrosal. 

a.  The 2-f(^^_/JC^ral  Iranch  (there  are  sometimes  two  branches)  turns  upwards  to 
the  lower  eyelid  in  a  groove  or  canal  of  the  bone,  and  supplies  the  orbicular 
muscle  ;  it  ends  in  filainents  which  are  distributed  to  the  eyelid  in  its  entire 
breadth.  At  the  outer  angle  of  the  eyelids  this  nerve  is  connected  with  the 
facial  nerve. 

h.  The  nasal  Imnclies,  directed  inwards  to  the  muscles  and  integument  of  the 
side  of  the  nose,  communicate  with  the  cutaneous  branch  of  the  nasal  nerve. 
The  lalial,  the  largest  of  the  terminal  branches  of  the  upper  maxillary 
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nerve,  and  three  or  fonr  in  number,  are  continued  downwards  beneath  the  propef 
elevator  of  the  upper  lip.  Ramifying  as  they  descend,  these  nerves  are  distri- 
buted to  the  integument,  the  mucous  membrane  of  the  mouth,  the  labial  glands, 
and  the  muscles  of  the  upper  lip. 

Near  the  orbit  the  infraorbital  branches  of  the  superior  maxillary 
nerve  are  joined  by  considerable  branches  of  the  facial  nerve,  the  union 
between  the  two  being  named  infraor'bital ])Jexus. 

Spheno  -  Palatine  Ganglion. 

The  spheno-palatine  ganglion,  frequently  named  Meckel's  or  the  nasal 
ganglion,  is  deeply  placed  in  the  spheno-maxillary  fossa,  close  to  the 
spheno-palatine  foramen.  It  receives  the  two  spheno-palatine  branches 
which  descend  together  from  the  superior  maxillary  nerve  as  it  crosses  the 
top  of  the  fossa.  It  is  of  greyish  colour,  triangular  in  form,  and  convex 
on  the  outer  surface.  Its  diameter  is  about  the  fifth  of  an  inch.  The 
grey  or  ganglionic  substance  does  not  involve  all  the  fibres  of  the 
spheno-palatine  branches  of  the  upper  maxillary  nerve,  but  is  placed  at 
the  back  part,  at  the  point  of  junction  of  the  sympathetic  or  deep 
branch  of  the  Vidian,  so  that  the  spheno-palatine  nerves  proceeding  to 
the  nose  and  palate  pass  to  their  destination  without  being  incorporated 
with  the  ganglionic  mass. 

Branches  proceed  from  the  ganglion  upwards  to  the  orbit,  downwards 
to  the  palate,  inwards  to  the  nose,  and  backwards  through  the  Vidian 
and  pterygo-palatine  canals. 

Ascending  branches. — Thcso  consist  of  three  or  more  very  small 
twigs,  which  reach  the  orbit  by  the  spheno-maxillary  fissure,  and  are 
distributed  to  the  periosteum. 

Bock  describes  a  branch  ascending  from  the  ganglion  to  the  sixth  nerve  ;  Tiede- 
mann,  one  to  the  lower  angle  of  the  ophthalmic  ganglion.  The  filaments  described 
by  Hirzel  as  ascending  to  the  optic  nerve,  most  probably  join  the  ciliary  twigs 
which  surround  that  nerve. 

Descending  branches. — These  are  three  in  number, — the  large, 
the  small,  and  the  external  palatine  nerves,  and  are  continued  chiefly 
from  the  spheno-palatine  branches  of  the  superior  maxillary.  They  are 
distributed  to  the  tonsil,  the  hard  and  soft  palate,  the  gums,  and  the 
mucous  membrane  of  the  nose. 

a.  The  larger  or  anterior  iialat'me  nerve  descends  in  the  palato-maxillary  canal, 
and  divides  in  the  roof  of  the  mouth  into  branches,  which  are  received  into 
grooves  in  the  hard  palate,  and  extend  forvi^ards  nearly  to  the  incisor  teeth.  In 
the  mouth  it  supplies  the  gums,  the  glands,  and  the  mucous  membrane  of 
the  hard  palate,  and  joins  in  front  with  the  naso-palatine  nerve.  When  enter- 
ing its  canal,  this  palatine  nerve  gives  a  nasal  branch  which  ramifies  on  the 
middle  and  lower  spongy  bones ;  and  a  little  before  leaving  the  canal,  another 
branch  is  supplied  to  the  membrane  covering  the  lower  spongy  bone  :  these  are 
inferior  nasal  hrancJies.  Opposite  the  lower  spongy  bone  springs  a  small  branch, 
v^rhich  is  continued  to  the  soft  j)alate  in  a  separate  canal  behind  the  trunk  of 
the  nerve. 

h.  The  smaller  or  j^oster'wr  iKilat'ine  branch,  arising  near  the  preceding  nerve, 
enters  with  a  small  artery  the  lesser  palatine  canal,  and  is  conducted  to  the  soft 
palate,  the  tonsil,  and  the  uvula.  According  to  Meckel,  it  supplies  the  levator 
palati  muscle. 

e.  The  external imlaiine  nerve,  the  smallest  of  the  series,  courses  between  the 
upper  maxilla  and  the  external  pterygoid  muscle,  and  enters  the  external  palatine 
canal  between  the  maxillary  bone  and  the  pterygoid  process  of  the  palate  bone. 
At  its  exit  from  the  canal  it  gives  inwards  a  branch  to  the  uvula,  and  outwards 
another  to  the  tonsil  and  palate.    Occasionally  this  nerve  is  altogether  wanting. 
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Internal  branches. — These  consist  of  tlie  naso-palatine,  and  the 
npper  and  interior  nasal,  which  ramify  in  the  lining  membrane  of  the 
nasal  fossae  and  adjoining  sinuses. 

The  vjijier  nasal  are  very  small  branches,  and  enter  tlie  back  part  of  the  nasal 
fossa  by  the  spheno-palatine  foramen.  Some  are  prolong-ed  to  the  upper  and 
posterior  part  of  the  septum ,  and  the  remainder  ramify  in  the  membrane  covering" 
the  upper  two  spongy  bones,  and  in  that  lining-  the  jiosterior  ethmoid  cells.  A 
branch,  as  has  been  already  stated,  forms  a  connection  in  the  wall  of  the 
maxillary  sinus,  above  the  eye-tooth,  with  the  anterior  dental  nerve. 

The  naso-palatim  nerce,  nerve  of  Cotunnius  (Scarpa),  long  and  slender,  leaves 
the  inner  side  of  the  ganglion  with  the  preceding  branches,  and  after  crossing 
the  roof  of  the  nasal  fossa  is  directed  downwards  and  forwards  on  the  septum 
nasi  towards  the  anterior  palatine  canal,  situated  between  the  periosteum  and  the 
pituitary  membrane.  The  nerves  of  opposite  sides  descend  to  the  palate  through 
the  mesial  subdivisions  of  the  canal,  called  the  foramina  of  Scaq^a,  the  nerve  of 
the  right  side  usually  behind  that  of  the  left.  In  the  lower  common  foramen 
the  two  naso-palatine  nerves  are  connected  with  each  other  in  a  fine  plexus  ; 
and  they  end  in  several  filaments,  which  are  distributed  to  the  iDapillge  behind 
the  incisor  teeth,  and  communicate  with  the  great  palatine  nerve.  In  its  course 
along  the  septum,  small  filaments  are  furnished  from  the  naso-palatine  nerve 
to  the  pituitary  membrane,  (See  fig.  402.  This  nerve  was  discovered  inde- 
pendently by  John  Hunter  and  Cotunnius  ;  see  Hunter's  "  Observations  on 
certain  parts  of  the  Animal  Economy;  "  and  Scarpa,  " Annotationes  Anatomic^," 
lib.  ii.) 

Posterior  braxches. — Tlie  branches  directed  backwards  from  the 
spheno-palatine  ganglion  are  the  Vidian  and  pharyngeal  nerves. 

The  Vidian  nerve  arises  from  the  back  part  of  the  ganglion,  which  seems  to 


Fig.  339. 


Fig.  339. — Nerves  op  the  Nose  and  of  the  Spheno-Palatine  Ganglion  feom  tee 
Inner  Side  (from  Sappey  after  Hirschfeld  and  Leveille).  | 

1,  network  of  the  branches  of  the  olfactory  nerve  descending  upon  the  membrane 
covering  the  superior  and  middle  turbinated  bones  ;  2,  external  twig  of  the  ethmoidal 
branch  of  the  nasal  nerve  ;  3,  spheno-palatine  ganglion  ;  4,  ramification  of  the  anterior 
division  of  the  palatine  nerves  ;  5,  posterior,  and  6,  middle  divisions  of  the  palatine 
nerves  ;  7,  branch  to  the  membrane  on  the  lower  turbinated  bone  ;  8,  branch  to  the 
superior  and  middle  turbinated  bones  ;  9,  naso-palatine  branch  to  the  septum  cut  short  ; 
10,  Vidian  nerve  ;  11,  its  great  superficial  petrosal  branch  ;  12,  its  carotid  branch  ;  13, 
the  sympathetic  nerves  ascending  on  the  internal  carotid  artery. 
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be  prolonged  into  it,  psisses  backwards  through  the  Vidian  canal,  and  after 
emerging  from  this  divides  in  the  substance  or  the  fibro-cartilage,  which  fills  the 
foramen  lacerum  medium,  into  two  branches  :  one  of  these,  the  superficial 
petrosal,  joins  the  facial  nerve,  while  the  other,  the  caiotid  branch,  communi- 
cates with  the  sympathetic.  "Whilst  the  Vidian  nerve  is  in  its  canal,  it  gives 
inwards  some  small  nasal  branches,  which  supply  the  membrane  of  the  back  part 
of  the  roof  of  the  nose  and  septum,  as  well  as  the  membrane  covering  the 
end  of  the  Eustachian  tube. 

The  large  siipcrjicial  jn'trosal  hranch  of  the  Vidian  nerve,  entering  the  cranium 
on  the  outer  side  of  the  carotid  artery  and  beneath  the  Gasserian  ganglion,  is  di- 
rected backwards  in  a  groove  on  the  petrous  portion  of  the  temporal  bone  to  the 
hiatus  Fall opii,  and  is  thus  conducted  to  the  aqueductus  Fallopii,  where  it  ]oms 
the  gangliform  enlargement  of  the  facial  nerve. 

The  carotid  or  sip'ijwtlu^nr  jivrtwii  of  the  Vidian  nerve,  shorter  than  the  other, 
13  of  a  reddish  colour-  and  softer  texture  ;  it  is  directed  backwards,  and  on  the 
outer  side  of  the  carotid  artery  ends  in  the  filaments  of  the  sympathetic  surround- 
ing that  vessel. 

In  accordance  with  the  view  taken  of  the  ganglia  connected  witli  the  fifth 
nerve  (p.  536).  the  superficial  petrosal  and  carotid  parts  of  the  Vidian  nerve  may 
be  regarded  as  the  motor  and  sympathetic  roots  respectively  of  the  spheno-pala- 
tine  ganglion  ;  the  spheno  palatine  being  its  sensory  root. 

The  pharyiujrnl  nerve  is  inconsiderable  in  size,  and,  instead  of  emanating 
directly  from  the  ganglion,  is  frequently  derived  altogether  from  the  Vidian. 
This  branch,  when  a  separate  nerve,  springs  from  the  back  of  the  ganglion,  enters 
the  pterygo-palatine  canal  with  an  artery,  and  is  lost  in  the  lining  membrane  of 
the  pharynx  behind  the  Eustachian  tube. 

Summary. — The  supeijor  maxillary  Dcrve,  with  Meckcrs  ganglion, 
supplies  the  iniegument  above  the  zygomatic  aich,  and  that  of  the  lower 
eyelid,  the  side  of  the  nose,  and  the  upper  lip  ;  the  upper  teeth,  the 
lining  membrane  of  the  nose  ;  the  membrane  of  the  upper  part  of  the 
pharynx,  of  the  antrum  of  Highmore,  and  of  the  posterior  ethmoidal 
cells  ;  the  soft  palate,  tonsil,  and  uvuhi ,  and  the  glandular  and  mucous 
structures  of  the  roof  of  the  mouth. 

III.-INFERTOR  MAXILLARY  NERVE. 

The  lower  maxillary  nerve,  the  third  and  largest  division  of  the  fifth 
nerve,  is  made  up  of  two  portions,  unequal  in  size,  the  larger  being 
derived  from  the  Gassenan  ganglion,  and  the  smaller  being  the  slender 
motor  root  of  the  fifth  nerve.  These  two  parts  leave  the  skull  by  the 
foramen  ovale  in  the  sphenoid  bone,  and  unite  immediately  after  their 
exit.  A  few  lines  beneath  the  base  of  the  skull,  and  under  cover  of 
the  external  pterygoid  mu.scle,  the  nerve  separates  into  two  primary 
divisions,  one  of  which  is  higher  m  position  and  smaller  than  the  other. 

ThesmalJ,  anterior, or  upperportw)?,  chiefly  motor,  terminates  m  branches 
to  the  temporal,  masseter,  l3i]Ccinator,  and  pterygoid  muscles.  The 
larger  or  /o?m"portion,  chiefly  sensory,  divides  into  the  auric ulo -temporal, 
lingual  or  gustatory,  and  inferior  dental  branches  ;  it  likewise  supplies 
the  mylo-hyoid  muscle,  and  the  anterior  belly  of  the  digastric.  The  branch 
to  the  internal  pterygoid  muscle,  with  which  also  are  connected  those 
proceeding  from  the  otic  ganglion  to  the  tensors  of  the  palate  and 
tympanum,  is  sometimes  counted  as  a  part  of  the  larger  division,  but  is 
more  correctly  regarded  as  arising  from  the  undivided  trunk. 

Beep  temporal,  masseteric  and  pterygoid  "branclies, — The  deep 
temporal  branches,  two  in  number,  an  tenor  and  posterior,  pass  out- 
wards above  the  external  pterygoid  muscle,  close  to  the  bone,  and 
run  upwards,  one  near  the  front,  and  the  other  near  the  back  of  the 
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temporal  fossa,  beneath  the  temporal  muscle  in  tlie  substance  of  which 
they  are  distributed.    (See  fig.  340.) 

The  anterior  branch  is  frequently  joined  with  the  buccal  nerve,  and 
sometimes  with  the  other  deep  temporal  branch. 

The  masseteric  hranch  Kkewise  passes  above  the  external  pterygoid 
muscle,  and  is  directed  nearly  horizontally  outwards,  through  the  sig- 
moid notch  of  the  lower  jaw  to  the  posterior  border  of  the  masseter 
muscle,  which  it  enters  on  the  deep  surface.  It  gives  a  filament  or  two 
to  the  articulation  of  the  jaw,  and  occasionally  furnishes  a  branch  to 
the  temporal  muscle. 

The  external  'pterygoid  Iranch,  is  most  frequently  derived  from  the 
buccal  nerve.  It  is  sometimes  a  separate  offset  from  the  smaller  portion 
of  the  lower  maxillary  nerve. 

The  7ierve  of  the  internal  pterygoid  muscle  is  closely  connected  at  its 
origin  vv^ith  the  otic  ganglion,  and  enters  the  inner  or  deep  surface  of 
the  muscle. 

The  "buccal  nerve  pierces  the  substance  of  the  external  pterygoid 
muscle,  and  courses  downwards  and  forwards  to  the  face,  in  close  contact 
with  the  deep  surface  of  the  temporal  muscle  at  its  insertion.  It  fur- 
nishes a  branch  to  the  external  pterygoid  muscle  as  it  pierces  it,  and  on 
emerging  gives  tAvo  or  three  ascending  branches  to  the  temporal  muscle. 
It  divides  into  two  principal  branches,  an  upper  and  a  loiver,  which 
communicate  with  the  facial  nerve  in  a  plexus  round  the  facial  vein,  and 
are  distributed  to  the  integument,  the  buccinator  muscle,  and  the 
mucous  membrane.    It  is  chiefly  a  sensory  nerve. 

Varieties. — The  buccal  nerve  is  sometimes  replaced  by  a  branch  of  the  infra- 
orbital (Henle).  It  has  been  seen  to  arise  as  a  branch  of  the  inferior  dental, 
being  given  off  from  that  nerve  within  the  dental  canal,  and  emerging  close  to 
the  alveolar  border  of  the  bone  (Turner.  Nat.  Hist.  Review,  1864,  p.  612).  Gaillet 
(quoted  by  Henle)  desscribes  it  as  arising  directly  from  the  Gasserian  ganglion, 
and  piercing  the  base  of  the  skull  by  a  special  foram.en  between  the  round  and 
oval  foramina. 

Anriciilo-temporal  nerve. — The  auriculo-temporal  nerve  takes  its. 
origin  close  to  the  foramen  ovale.  It  often  commences  by  two  roots, 
between  w^hich  may  be  placed  the  middle  meningeal  artery.  It  is 
directed  at  first  backwards,  beneath  the  external  pterygoid  muscle,  to 
the  inner  side  of  the  articulation  of  the  jaw ;  then  changing  its  course, 
it  turns  upwards  between  the  ear  and  the  joint,  covered  by  the  parotid 
gland ;  and  emerging  from  this  place,  it  finally  divides  into  two  temporal 
branches  which  ascend  towards  the  top  of  the  head. 

(«)  Communicating  hranclies. — There  are  commonly  two  branches  which  pass 
forw^ard  round  the  external  carotid  artery,  and  join  the  facial  nerve.  Filaments 
to  the  otic  ganglion  arise  near  the  beginning  of  the  nerve. 

{Jd)  Parotid  hranclies  are  given  from  the  nerve  while  it  is  covered  by  the  gland. 

(c)  Auricular  hranclies. — These  are  two  in  number.  The  lower  of  the  tv/o, 
arising  behind  the  articulation  of  the  jaw,  distributes  branches  to  the  ear  below 
the  external  meatus  ;  and  sends  other  filaments  round  the  internal  maxillary 
artery  to  join  the  sympathetic  nerve  ;  the  ujjjjer  hrancli,  leaving  the  nerve  in. 
front  of  the  ear,  is  distributed  in  the  integument  covering  the  tragus  and  the 
pinna  above  the  external  auditory  meatus.  Both  are  confined  to  the  outer  surface 
of  the  ear. 

id)  Branches  to  the  meatus  auditorins. — These,  two  in  number,  spring  from  the 
point  of  connection  of  the  facial  and  auriculo-temporal  nerves,  and  enter  the 
interior  of  the  auditory  meatus  between  the  osseous  and  cartilaginous  parts.  One 
of  them  sends  a  branch  to  the  membrana  tympani. 
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(e)  Articular  trancli. — The  nerve  to  tlie  temporo-maxillary  articulation  comes 
from  one  of  the  preceding  branches,  or  directly  from  the  auriculo-temporal 
nerve. 

(/)  Temporal  hranclu',s — One  of  these,  the  smaller  and  2^ostcrwr  of  the  two, 
distributes  filaments  to  the  attrahens  auriculam  muscle,  the  upper  part  of  the 
pinna  and  the  integument  above  it.  The  anterior  temporal  branch  extends  with 
the  superficial  temporal  artery  to  the  top  of  the  head,  and  ends  in  the  integument. 
It  is  often  united  with  the  temporal  branch  of  the  upper  maxillary  nerve.  Meckel 
mentions  a  communication  between  this  branch  and  the  occipital  nerve. 

Isingiial  Uerve. — The  lingual  branch  (or  gustatory  nerve),  descends 
under  cover  of  the  external  pterygoid  muscle,  lying  to  the  inner  side 
and  in  front  of  the  dental  nerve,  and  sometimes  united  to  it  by  a  cord 
which  crosses  over  the  internal  maxillary  artery.    It  is  there  joined  at 

Fig.  340. 


Pig.  340. — View  op  the  Branches  of  the  Inferioii  Maxillary  Nerve  from  the 
OUTER  SIDE  (from  Sappey  after  Hirschfeld  and  Leveille).  5 

The  zygoma  and  ramus  of  the  jaw  have  been  removed,  and  the  outer  plate  of  the  jaw 
taken  off,  so  as  to  open  up  the  dental  canal  ;  the  lower  part  of  the  temporal  muscle  has 
been  dissected  off  the  bone,  and  the  masseter  muscle  turned  down. 

1,  ]\Iasseteric  branch,  descending  to  the  deep  surface  of  the  muscle  ;  2,  a  twig  to  the 
temporal  muscle  ;  .5,  anterior,  and  7,  posterior  deep  temporal  nerves  ;  3,  buccal ;  4,  its 
union  with  the  facial  ;  6,  filaments  given  by  the  buccal  to  the  external  pterygoid  muscle  ; 
8,  am-iculo-temporal  nerve  ;  9,  its  temporal  branches  ;  10,  its  anterior  auricular  branches; 
11,  its  union  with  the  facial  ;  12,  gustatory  or  lingual  nerve  ;  13,mylo-hyoid  nerve  ;  14, 
inferior  dental  nerve;  15,  its  twigs  supplied  to  the  teeth;  16,  mental  branches ;  17, 
branch  of  the  facial  uniting  with  the  mental. 
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an  acute  angle  by  tlie  chorda  tym^Mni,  a  small  branch  connected  with 
the  facial  nerve,  which  descends  from  the  inner  end  of  the  Glaserian 
fissure.  It  then  passes  between  the  internal  pterygoid  muscle  and  the 
lower  maxilla,  and  is  inclined  obliquely  mwards  to  the  side  of  the  tongue, 
over  the  upper  constrictor  of  the  pharynx,  (where  this  muscle  is  attached 
to  the  maxillary  bone,)  and  above  the  deep  portion  of  the  submaxillary 
gland.  Lastly,  the  nerve  crosses  Wharton's  duct,  and  is  continued  aloug 
the  side  of  the  tongue  to  the  apex,  in  contact  with  the  mucous  mem- 
brane of  the  mouth. 

(rt)  Commumcatinrj  Iranches  are  given  to  the  submaxillaiy  ganglion,  at  the 
place  where  the  nerve  is  in  contact  with  the  submaxillary  gland.  Others  form  a 
plexus  with  branches  of  the  hypoglossal  nerve  at  the  inner  border  of  the  hypo- 
glossus  muscle. 

{}))  Branches  to  ilw  mucovs  menibrcme  of  the  mouth  are  given  from  the  nerve 
at  the  side  of  the  tongue,  and  supply  also  the  gums.  Some  delicate  filaments  are 
likewise  distributed  to  the  substance  of  the  sublingual  gland. 

{c)  The  linfjual  or  terminal  branches  perforate  the  muscular  structure  of  the 
tongue,  and  divide  into  filaments,  which  are  continued  almost  vertically  upwards 
to  the  conical  and  fungiform  papillae.  Near  the  tip  of  the  tongue  the  branches 
of  the  gustatory  and  hypoglossal  nerves  are  united. 

Inferior  Dental  Nerve. — The  inferior  dental  nerve  is  the  largest  of 
the  three  branches  of  the  lower  maxillary  nerve.  It  descends  under 
cover  of  the  external  pterygoid  muscle,  behind  and  to  the  outer  side  of 
the  gustatory  nerve,  and,  passing  between  the  ramus  of  the  jaw  and  the 
internal  lateral  ligament  of  the  temporo-maxillary  articulation,  enters 
the  inferior  dental  canal.  In  company  with  the  dental  artery,  it  pro- 
ceeds along  this  canal,  and  supplies  branches  to  the  teeth.  At  the 
mental  foramen  it  bifurcates  ;  one  part,  the  incisor  branch,  being 
continued  onwards  within  the  bone  to  the  middle  line,  while  the  other, 
the  much  larger  labial  branch,  escapes  by  the  foramen  to  the  face. 

When  about  to  enter  the  foramen  on  the  inner  surface  of  the  ramus 
of  the  jaw,  the  inferior  dental  nerve  gives  off  the  slender  my  lo-hyoid  branch. 

(a)  The  mylo-h ipid  Ijranch  is  lodged  in  a  groove  on  the  inner  surface  of  the 
ramus  of  the  maxillary  bone,  in  which  it  is  confined  by  fibrous  membrane,  and  is 
distributed  to  the  lower  or  cutaneous  surface  of  the  mylo-hyoideus  and  to  the 
anterior  belly  of  the  digastric  muscle.  This  nerve  may  be  traced  back  within 
the  sheath  of  the  inferior  dental  to  the  motor  portion  of  the  inferior  maxillary  nerve. 

Qj)  The  dental  Iranclws  supplied  to  the  molar  and  bicuspid  teeth  correspond  to 
the  number  of  the  fangs  of  those  teeth.  Each  branch  enters  the  minute  foramen 
in  the  extremity  of  a  fang,  and  terminates  in  the  pulp  of  the  tooth.  Not  un- 
frequently  a  collateral  branch  supplies  twigs  to  several  teeth. 

(<?)  The  incisor  hranch  has  the  same  direction  as  the  trunk  of  the  nerve  :  it  ex- 
tends to  the  middle  line  from  the  point  of  origin  of  the  labial  branch,  and  sup- 
plies nerves  to  the  canine  and  incisor  teeth. 

(d)  The  lahial  or  mental  hranch  emerging  from  the  bone  by  the  foramen  on  the 
outer  surface,  divides  beneath  the  depressor  of  the  angle  of  the  mouth  into  two  parts. 

One  of  these,  the  outer  division,  communicating  with  the  facial  nerve,  sup- 
plies the  depressor  anguli  oris  and  orbicularis  oris  muscles,  and  the  integument  of 
the  chin. 

The  inner  portion,  the  larger  of  the  two,  ascends  to  the  lower  lip  beneath  the 
depressor  labii  inferioris  muscle,  to  which  it  gives  filaments  :  the  greater  number 
of  the  branches  end  on  the  inner  and  outer  surfaces  of  the  lip.  These  inner 
branches  assist  only  slightly  in  forming  the  plexus  of  union  with  the  facial  nerve. 

Varieties.  —The  lingual  has  been  observed  to  form  a  single  trunk  with  the 
inferior  dental  as  far  as  the  dental  foramen.  The  inferior  dental  sometimes  has 
one  or  two  accessory  roots  from  other  divisions  of  the  inferior  maxillarj^  The 
most  common  of  these  is  one  which  arises  from  the  stem  of  the  inferior  maxil- 
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laiy  near  the  origin  of  tlie  nerve  for  the  external  pterygoid  muscle,  and  which, 
from  its  being  occasionally  separate  from  the  vett  of  the  inferior  dental  nerve  till 
after  it  enters  the  dental  canal,  has  been  called  the  le.ssei'  inferior  dental  (Sappolini, 
"  Omodei  Annali,"  1869).  The  mjdo-hyoid  frequently  gives  off  a  small  iDranch, 
which  pierces  the  mylo-hyoid  muscle  and  joins  the  lingual  nerve.  This  anasto- 
mosis is  said  by  Sappey  to  be  constant. 

Otic  Ganglion. 

The  otic  ganglion,  or  ganglion  of  Arnold,  of  a  reddish-grey  colour,  is 
situated  on  the  deep  surface  of  the  lower  maxillary  trunk,  nearly  at  the 
point  of  junction  of  the  motor  fasciculus  with  that  nerve,  and  around 
the  origin  of  the  internal  pterygoid  branch.  Its  inner  surface  is  close 
to  the  cartilaginous  part  of  the  Eustachian  tube  and  the  circumflexus 
palati  muscle  ;  and  behind  it  is  the  middle  meningeal  artery. 

Connection  ivith  nerves — roots. — The  ganglion  is  connected  with  the 
lower  maxillary  nerve,  especially  with  the  branch  furnished  to  the  in- 
ternal pterygoid  muscle,  and  with  the  auriculo-temporal  nerve,  and  thus 
obtains  motor  and  sensory  roots  ;  it  is  brought  into  connection  with 
the  sympathetic  by  a  filament  from  the  plexus  on  the  middle  meningeal 
artery.  It  likewise  receives  the  small  superficial  petrosal  nerve,  which 
emerges  from  the  petrous  bone  by  the  small  foramen  internal  to  the 
canal  of  the  tensor  tympani  muscle,  and  reaches  the  exterior  of  the  skull 
by  piercing  the  sphenoid  bone  close  to  the  foramen  spinosum.  By  this 
nerve  the  ganglion  forms  a  communication  with  the  glosso-pharyngeal 
and  facial  nerves. 

Branches. — Two  small  nerves  are  distributed  to  muscles — one  to  the  tensor  of 
the  membrane  of  the  tympanum,  the  other  to  the  circumflexus  or  tensor  palati. 

Fig.  34L  Fig.  341.— Otic  Gang- 

lion AND  ITS  CONNKC- 
TIONS  FR03I    THE  In- 

siDE  (from  Sappey 
after  Arnold).  | 

This  figure  exhibits  a 
view  of  the  lateral  por- 
tion of  the  skull  with  a 
part  of  the  nasal  fossa 
and  lower  jaw  of  the 
right  side  ;  the  petrous 
bone  has  been  removed 
so  as  to  show  the  inner 
surface  of  the  niembrana 
tympani  and  the  canal  of 
the  facial  nerve. 

1,  smaller  motor  root 
of  the  fifth  nerve  passing 
dov/n  on  the  inside  of 
the  Srasserian  ganglion  to 
vmite  with  the  inferior 
maxillary  division  ;  2, 
inferior  dental  nerve 
entering  the  canal  of  the 
lower  jaw  ;  3,  mylo-hyoid 

branch,  seen  also  farther  down  emerging  in  front  of  the  mternal  pterygoid  muscle_; 
4  lingual  or  gustatory  nerve;  5,  chorda  tympani;  6,  facial  nerve  m  its  canal;  /, 
auriculo-temporal  nerve,  enclosing  in  its  loop  of  origin  the  middle  meningeal  artery  ; 
8,  otic  ganglion  ;  9,  small  superficial  petrosal  nerve  joining  the  ganglion;  10,  branch  to 
the  tensor  tympani  muscle  ;  11,  twig  connecting  the  ganglion  with  the  temporo-auricular 
nerve  ;  12,  twig  to  the  ganglion  from  the  sympathetic  nerves  on  the  meningeal  artery  ; 
13,  branch  to  the  internal  pterygoid  muscle  ;  U,  branch  to  the  tensor  palati  muscle. 
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Submaxillary  Ganglion. 

The  submaxillary  or  lingual  ganglion  is  placed  above  the  deep  portion 
of  the  submaxillary  gland,  and  is  connected  by  filaments  with  the 
lingual  nerve.  It  is  about  the  size  of  the  ophthalmic  ganglion,  and 
triangular  or  fusiform  m  shape.  By  the  upper  part  or  base  it  receives 
branches  from  nerves  which  may  be  regarded  as  its  roots,  whilst  from 
the  lower  part  proceed  the  filaments  which  are  distributed  from  the 
ganglion. 

Connection  tvith  nerves — 7'oots. — This  ganglion  receives  filaments  from 
the  lingual  nerve,  and  likewise,  at  its  back  part,  a  root  which  appa- 
rently comes  from  the  lingual  nerve,  but  is  in  reality  derived  from  the 
chorda  tympani,  which  is  prolonged  downwards  in  the  sheath  of  the 
lingual  nerve.  It  receives  also  small  twigs  from  the  sympathetic  fila- 
ments on  the  facial  artery. 

Branches. — Some  nerves,  five  or  six  in  number,  radiate  to  the 
substance  of  the  submaxillary  gland.  Others  from  the  fore  part  of 
the  ganglion,  longer  and  larger  than  the  preceding,  end  in  the  mucous 
membrane  of  the  mouth,  and  in  Wharton's  duct. 

According-  to  Meckel  (''  De  qumto  pare,''  ^^c),  a  brancli  occasionally  descends  in 
front  of  the  hyo-glossus  muscle,  and  after  joining-  with  one  from  the  hypoglossal 
nerve,  ends  in  the  gemo  hyo  glossus  muscle. 

It  may  be  noticed  that  while  the  branches  from  the  otic  ganglion  pass  exclu- 
sively to  muscles,  the  submaxillary  ganglioa  gives  no  muscular  offsets. 

Summary. — Cutaneous  filaments  of  the  inferior  maxillary  nerve 
ramify  on  the  side  of  the  head,  and  the  external  ear,  in  the  auditory 
passage,  the  lower  hp,  and  the  lower  part  of  the  face  ;  sensory  branches 
are  supplied  by  it  to  the  greater  part  of  the  tongue  ;  and  branches  are 
furnished  to  the  mucous  membrane  of  the  mouth,  the  lower  teeth  and 
gums,  the  salivary  glands,  and  the  articulation  of  the  lower  jaw. 

This  nerve  supplies  the  muscles  of  mastication,  viz.,  the  masseter, 
temporal,  and  two  pterygoid  ;  also  the  buccmatoi',  the  myio-hyoid,  and 
the  anterior  belly  of  the  digastric  ;  and  from  the  otic  ganglion  proceed 
the  branches  to  the  circumflexus  palati  and  tensor  tympani  muscles. 

SIXTH  PAIR  OF  NERVES. 

Surface  Attachment. — The  sixth  cranial  nerve  (abducens)  motor 
oculi  externus,  takes  iLs  apparent  origin  from  between  tlie  pyramidal 
body  and  the  pons  Varolii  hj  means  of  a  larger  and  a  smaller  bundle. 
It  is  connected  with  the  pyramid,  and  to  a  small  extent  with  the  pons 
also. 

Beep  origin.— The  fibres  pass  backwards  and  a  little  upwards 
through  the  fibres  of  the  pons,  parallel  with  the  raphe,  to  reach  a 
column  of  large  nerve  cells  situated  beneath  the  eminentia  teres.  The 
same  nucleus  gives  origm  to  a  large  number  of  the  fibres  of  the  facial 
nerve,  and  is  termed  the  common  nucleus  of  the  facial  and  sixth  nerves. 

Course  and  Distribution. — The  nerve  enters  the  dura  mater  behind 
the  dorsum  sell«,  and  passing  forwards  in  the  floor  of  the  cavernous 
sinus,  close  to  the  outer  side  of  the  carotid  artery,  enters  the  orbit 
through  the  sphenoidal  fissure,  between  the  heads  of  the  external 
rectus  muscle,  and  is  entirely  distributed  to  that  muscle,  piercing  It  on 
the  ocular  surface.    In  entering  the  orbit  between  the  heads  of  thQ 
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external  rectus  muscle,  it  is  beneath  the  other  nerves,  but  above  the 
ophthalmic  vein.  While  passinc^  along  the  internal  carotid  artery  in 
the  cavernous  sinus,  it  is  joined  by  several  filaments  of  the  sympathetic 
from  the  carotid  plexus.  According  to  Bock  it  is  joined  in  the  orbit 
by  a  filament  from  Meckel's  ganglion. — ("  Beschreibung  des  Fimften 
Nervenpaares."  1817.) 

Varieties. — Absence  upon  one  side  lias  been  recorded,  its  place  being  supplied 
by  a  branch,  from  the  third  nerve.  (Generali.) 

SEVENTH  PAIR  OF  NERVES. 

In  the  seventh  cranial  nerve  of  WiUis  are  comprised  two  nerves 
having  a  distinct  origin,  distribution,  and  function.  One  of  these,  the 
facial,  is  the  motor  nerve  of  the  face ;  the  other,  the  auditory,  is  the 
special  nerve  of  the  organ  of  hearing.  Both  enter  the  internal  auditory 
meatus  in  the  temporal  bone,  but  they  are  soon  separated  from  each 
other.  The  facial  nerve  being  the  firmer  of  the  two,  was  termed  the 
porfcio  dura,  the  other  being  called  the  portio  mollis. 

FACIAIi  NERVE. 

Surface  attachment. — The  facial  nerves  appear,  on  each  side,  at 
the  mfenor  margin  of  the  pons,  and  in  a  line  with  the  roots  of  the  fifth 
pair.  Each  nerve  emerges  from  the  medulla  oblongata,  in  the  outer 
part  of  the  depression  between  the  olivary  body  and  the  diverging  resti- 
form  body  (inferior  peduncle  of  cerebellum),  and  is  often  firmly  ad- 
herent, as  a  flattened  band,  to  the  lower  edge  and  even  for  a  short 
distance  to  the  upper  surface  of  the  pons.  On  its  outer  side  is  the 
auditory  nerve.  A  separate  fasciculus  of  the  facial  nerve  {intermediate 
part)  is  sometimes  attached  to  both  auditory  and  facial  nerves. 

Deep  origin. — The  fibres  of  the  facial  nerve  course  backwards,  in- 
wards, and  a  little  upwards  to  reach  the  outer  side  of  the  column  of 
nerve-cells,  which  lies  beneath  the  eminentia  teres  (common  nucleus  of 
sixth  and  facial  nerves).  In  it  many  of  the  fibres  end.  A  few  pass 
inwards,  and  cross  at  the  raphe  to  the  opposite  side  of  the  medulla. 
Other  fibres  ascend  to  the  upper  extremity  of  the  nucleus,  around  which 
they  turn,  and  descend,  as  a  compact  bundle,  on  its  inner  side.  These 
fibres  finally  radiate  forwards  and  outwards  to  the  column  of  nerve- 
cells,  prolonged  downwards  from  the  motor  nucleus  of  the  fifth  nerve, 
and  also  to  the  superior  olivary  body. 

Course. — The  facial  nerve  is  inclined  outwards  with  the  auditory 
nerve,  from  its  place  of  origin,  to  the  internal  auditory  meatus.  The 
facial  lies  in  a  groove  on  the  auditory  nerve,  and  the  two  are  united  in 
the  auditory  meatus  by  one  or  two  small  filaments.  At  the  bottom  of 
the  meatus  the  facial  nerve  enters  the  aqueduct  of  Fallopius,  and  follows 
the  windings  of  that  canal  to  the  lower  surface  of  the  skull.  The 
nerve  passes  through  the  temporal  bone  at  first  almost  horizontally 
outwards,  between  the  cochlea  and  vestibule  ;  on  reaching  the  inner 
wall  of  the  tympanum  it  is  turned  suddenly  backwards  above  the  fenestra 
ovalis  towards  the  pyramid.  At  the  place  where  it  bends,  the  nerve 
presents  a  reddish  gangliform  enlargement,  sometimes  called  the  genicu- 
late ganglion,  which  marks  the  place  of  junction  of  several  nerves. 
Opposite  the  pyramid  it  is  arched  downwards  behind  the  tympanum 
to  the  stylo-mastoid  foramen,  by  which  it  leaves  the  osseous  canal.  It 
is  then  continued  forwards  through  the  substance  of  the  parotid  gland, 
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and  separates  in  the  gland,  behind  the  ramus  of  the  lower  maxilla, 
into  two  primary  divisions,  the  temporo-facial  and  the  cervico- facial 
from  which  numerous  branches  spread  out  over  the  side  of  the  head, 
the  face,  and  the  upper  part  of  the  neck,  forming  what  is  known  as  the 
pes  anserinus." 

Distribution. — Within  the  temporal  bone  the  facial  is  connected 
with  several  other  nerves  by  separate  branches  ;  and  immediately  after 
issuing  from  the  stylo-mastoid  foramen,  it  gives  ofP  three  small  branches, 
viz.^  the  posterior  auricular,  digastric,  and  stylo-hyoid. 


Fig.  342.— The  Facial  Nerve  Fig.  342. 

EXPOSED  IN   ITS  CaNAL,  WITH 

ITS  Connecting  Branches,  &c. 
(from  Sappey  after  Hirschfeld 
and  Leveille).  5 

The  mastoid  and  a  part  of  tlie 
petrous  bone  have  been  divided 
nearly  vertically,  and  the  canal 
of  the  facial  nerve  opened  in  its 
whole  extent  from  the  meatus 
internus  to  the  stylo-mastoid 
foramen.  The  Vidian  canal  has 
also  been  opened  from  the  out- 
side. 1,  facial  nerve  in  the 
horizontal  part  of  the  commence- 
ment of  the  canal  ;  2,  its  s^econd 
part  turning  backwards  ;  3,  its 
vertical  portion  ;  4,  the  nerve  at 
its  exit  from  the  stylo-mastoid 
foramen  ;  5,  geniculate  ganglion ; 

6,  laige  superficial  petrosal  nerve  passing  from  this  ganglion  to  the  splieno-palatine 
ganglion,  and  joined  by  the  small  internal  petrosal  branch  ;  7,  spheno-palatine  ganglion  ; 
8,  small  superficial  petrosal  nerve ;  9,  chorda  tympani ;  10,  posterior  auricular  branch 
cut  short  at  its  origin ;  11,  branch  for  the  digastric  muscle ;  12,  branch  for  the  stylo- 
hyoid muscle  ;  13,  twig  to  the  stylo-glossus  muscle  uniting  wiLh  muscular  branches 
of  the  glosso-pharyngeal  nerve  (14  and  15). 


"Connecting:  BxsCxLches.— Filaments  of  vnioii  ivith  the  anditorij  nerve. — In  the 
meatus  auditorius  one  or  two  minute  filaments  pass  between  the  facial  and  the 
trunk  of  the  auditory  nerve. 

Nerves  connected  with  the  ganr/liform  enlargement. — About  two  lines  from  the 
beginning  of  the  aqueduct  of  Fallopius,  where  the  facial  nerve  sw^ells  into  the 
gangliform  enlargement,  it  is  joined  by  the  large  superficial  petrosal  branch 
from  the  Vidian  nerve.  This  ganglion  likewise  receives  a  small  branch  from 
the  small  superficial  petrosal  nerve  which  unites  the  otic  ganglion  Avith  the 
tympanic  nerve  of  Jacobson.  The  nerve  beyond  the  ganglion  receives  the 
external  superficial  petrosal  nerve  (Bidder),  which  is  furnished  by  the  sj'mpa- 
thetic  accompanying  the  middle  menmgeal  artery,  and  enters  the  temporal  bone 
by  a  canal  external  to  that  traversed  by  the  small  superficial  petrosal. 

Chorda  Tympani  and  Nerve  to  the  Stapedius. — The  nerve  named  chorda 
tympani  leaves  the  trunk  of  the  facial  while  within  its  canal,  and  crosses  the 
tympanum  to  join  the  lingual  branch  of  the  fifth,  along  which  it  is  conducted 
towards  the  tongue.  It  enters  the  back  part  of  the  tympanic  cavity  through  a 
short  canal  emerging  below  the  level  of  the  pyramid,  close  to  the  ring  of  bone 
giving  attachment  to  the  membrame  of  the  tympanum  ;  and  being  invested  by 
the  mucous  lining  of  the  cavity,  it  is  directed  forwards  across  the  membrana 
tympani  and  the  handle  of  the  malleus,  to  an  apertm-e  at  the  inner  end  of  the 
Glaserian  fissure.  It  then  passes  downwards  and  forwards,  under  cover  of  the 
external  pterygoid  muscle,  and  uniting  with  the  lingual  nerve  at  an  acute  angle^ 
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descends  in  close  contact  with  it,  and  is  partly  distributed  to  the  submaxillary 
gang-lion  and  partly  blended  with  the  lingual  nerve  in  its  distribution  to  the 
tongue.  As  this  nerve  crosses  the  tympanum,  it  is  said  to  supply  a  twig  to  the 
laxator  tympani  muscle. 

The  nerve  to  the  stajjedhis  vmsclc  arises  from  the  trunk  of  the  facial  i^pposite 
the  pyramid,  and  passes  obliquely  inwards  to  the  fleshy  belly  of  the  muscle. 

Fig.  343.— G-ENicuLATE  Ganglion  op 
THE  Facial  Nerve  and  its  Connec- 
tions FKOM  ABOVE  (froiQ  Bidder). 

The  dissection  is  made  in  the  middle 
fossa  of  the  skull  on  the  right  side ;  the 
temporal  bone  being  removed  so  as  to 
open  the  meatus  iuternus,  hiatus  Fal- 
lopii,  and  a  part  of  the  canal  of  the  facial 
nerve,  together  with  the  cavity  of  the 
tympanum,  a,  the  external  ear ;  6, 
middle  fossa  of  the  sliuU  wilh  the 
meningeal  artery  ramifying  in  it ;  1, 
facial  and  auditory  nerves  in  the  meatus 
auditorins  interntis ;  2,  laige  super- 
ficial petrosal  nerve ;  3,  small  super- 
ficial petrosal  nerve  lying  over  the  ten- 
sor tympani  muscle  ;  4,  the  external 
superficial  petrosal  joining  sympathetic 
twigs  on  the  meningeal  artery ;  5,  facial 
and  chorda  tympani ;  6,  nerves  of  the 
eighth  pair. 

The  chorda  tympani  is  regarded 
by  some  anatomists  as  a  continua- 
tion of  the  great  superficial  petrosal 
nerve.  According  to  Owen,  in  the 
horse  and  calf,  the  portio  dura  being  less  dense  in  structure,  the  Vidian  branch 
of  the  fifth  may  be  distinctly  seen  crossing  the  nerve  after  penetrating  its 
sheath,  and  separating  into  many  filaments,  with  which  filaments  of  the  seventh 
nerve  are  blended,  while  a  ganglion  is  formed  by  the  superaddition  of  grey 
matter  ;  and  the  chorda  tympani  is  continued  partly  from  this  ganglion,  partly 
from  the  portio  dura.    (Hunter's  Collected  Works,  vol.  iv.,  p.  194,  note.) 

Posterior  auricular  branch. — This  branch  arises  close  to  the 
stylo-mastoid  foramen.  In  front  of  the  mastoid  process,  it  divides  into 
an  auricular  and  an  occipital  portion,  and  is  connected  with  the  great 
auricular  nerve  of  the  cervical  plexus.  It  is  said  to  be  joined  by  the 
auricular  branch  of  the  pneumo-gastric  nerve. 

a.  The  auricular  division  supplies  filaments  to  the  retrahent  muscle 
of  the  ear,  and  ends  in  the  integument  on  the  posterior  aspect  of  the 
auricle. 

t.  The  occipital  Irancli  is  directed  backwards  beneath  the  small 
occipital  nerve  (from  the  cervical  plexus)  to  the  posterior  part  of  the 
occipito-frontalis  muscle ;  it  lies  close  to  the  bone,  and  besides  supplying 
the  muscle,  gives  upwards  filaments  to  the  integument. 

Digastric  and  stylo-hyoid  branches. — The  digastric  branch  arises 
in  common  with  that  for  the  stylo-hyoid  muscle,  and  is  divided  into 
numerous  filaments,  which  enter  the  digastric  muscle  :  one  of  these 
sometimes  perforates  the  digastric,  and  joins  the  glosso-pharyngeal 
nerve  near  the  base  of  the  skull. 

The  stylo-hyoid  branch,  long  and  slender,  is  directed  inwards  from 
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the  digastric  branch  to  the  muscle  from  which  it  is  named.  This  nerve 
is  connected  with  the  plexus  of  the  sympathetic  on  the  external  carotid 
artery. 

Temporo-facial  division. — The  temporo-facial,  the  larger  of  the 
two  primary  divisions  into  which  the  main  trunk  of  the  facial  nerve 
separates,  is  directed  forwards  through  the  parotid  gland.  Its  ramifi- 
cations and  connections  with  other  nerves  form  a  network  over  the  side 
of  the  face,  extending  as  high  as  the  temple  and  as  low  as  the  mouth. 
Its  branches  are  arranged  in  temporal,  malar,  and  infraorbital  sets. 

((7.)  The  temporal  hranclics  ascend  over  the  zygoma  to  the  side  of  the  head. 
Some  end  in  the  anterior  muscle  of  the  auricle  and  the  integument  of  the  temi^le, 
and  communicate  with  the  temporal  branch  of  the  upper  maxillary  nerve  near  the 
ear,  as  well  as  Avith  (according  to  Meckel)  the  auriculo-temporal  branch  of  the 
lower  maxillary  nerve.  Other  branches  enter  the  occipito-frontalis,  the  orbicu- 
laris palpebrarum,  and  the  corrugator  supercilii  muscles,  and  join  offsets  from 
the  supraorbital  branch  of  the  ophthalmic  nerve. 

{h)  The  malar  Iranahes  cross  the  malar  bone  to  reach  the  outer  side  of  the 
orbit,  and  supply  the  orbicular  muscle.  Some  filaments  are  distributed  to  both 
the  upper  and  lower  eyelids  :  those  in  the  upper  eyelid  join  filaments  from  the 
lachrymal  and  supraorbital  nerves  ;  and  those  in  the  lower  lid  are  connected  with 
filaments  from  the  upper  maxillary  nerve.  Filaments  from  this  part  of  the  facial 
nerve  communicate  with  the  malar  branch  of  the  upper  maxillary  nerve. 

(c)  The  infraorhifal  branches,  of  larger  size  than  the  other  branches,  are  almost 
horizontal  in  direction,  and  are  distributed  between  the  orbit  and  mouth.  They 
supply  the  buccinator  and  orbicularis  oris  muscles,  the  elevators  of  the  upper  lip 
and  angle  of  the  mouth,  and  likewise  the  integument.  Numerous  communica- 
tions take  place  with  the  fifth  nerve.  Beneath  the  elevator  of  the  upper  lip  these 
nerves  are  united  in  a  plexus  with  the  branches  of  the  upper  maxillary  nerve  ; 
on  the  side  of  the  nose  they  communicate  with  the  nasal,  and  at  the  inner  angle 
of  the  orbit  with  the  infratrochlear  nerve.  The  lower  branches  of  this  set  are 
connected  v»^ith  those  of  the  cervico-f  acial  division. 

Near  its  commencement  tlie  temporo-facial  division  of  the  facial  is  connected 
with  the  auriculo-temporal  nerve  of  the  fifth,  by  one  or  two  branches  of  consi- 
derable size  which  turn  round  the  external  carotid  artery ;  and  it  gives  some 
filaments  to  the  tragus  of  the  outer  ear. 

Cervico-facial  division. — This  division  of  the  facial  nerve  is 
directed  obliquely  through  the  parotid  gland  towards  the  angle  of  the 
lower  jaw,  and  gives  branches  to  the  face,  below  those  of  the  preceding 
division,  and  to  the  upper  part  of  the  neck.  The  branches  are  named 
buccal,  supramaxillary,  and  inframaxillary.  In  the  gland,  this  division 
of  the  facial  nerve  is  joined  by  filaments  of  the  great  auricular  nerve 
of  the  cervical  plexus,  and  offsets  from  it  penetrate  the  substance  of 
the  gland. 

(a)  The  Imccal  hrancJies  are  directed  across  the  masseter  muscle  to  the  angle 
of  the  mouth  ;  supplying  the  muscles,  they  communicate  with  the  temporo-facial 
division,  and  on  the  buccinator  muscle  join  with  filaments  of  the  buccal  branch 
of  the  lower  maxillary  nerve. 

The  siipramaxlllarii  Z'?Y7?i<? 7/,  sometimes  double,  gives  an  offset  over  the  side 
of  the  maxilla  to  the  angle  of  the  mouth,  and  is  then  directed  inwards,  beneath 
the  depressor  of  the  angle  of  the  mouth,  to  the  muscles  and  integument  between 
the  lip  and  chin  ;  it  joins  with  the  labial  branch  of  the  lower  dental  nerve, 

((?)  inf  ramaxillary  hrancJies  (r.  subcutanei  colli)  perforate  the  deep  cervical 
fascia,  and,  placed  beneath  the  platysma  muscle,  form  arches  across  the  side  of 
the  neck  as  low  as  the  liyoid  bone.  Some  branches  join  the  superficial  cervical 
nerve  beneath  the  platysma,  others  enter  that  muscle,  and  a  few  perforate  it  to 
end  in  the  integument. 
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SuMMAHY. — The  facial  nerve  is  the  motor  nerve  of  the  face.  Ifc  is 
distributed  to  most  ot  the  muscles  of  the  ear,  and  to  the  muscles  of  the 


Fig.  344. 


Fig.  344.— Superficial  Distribution'  op  the  Facial,  Trigeminal,  and  other  Nerves 
OP  THE  Head  (from  Sappey  after  Hirsclifeld  and  Leveille).  5 

a,  References  to  the  Facial  Nerve. — 1,  trunk  of  tlie  facial  nerve  after  its  exit  from  the 
stylo-mastoid  foramen  ;  2,  posterior  auricular  branch  ;  3,  filament  of  the  great  auricular 
nerve  uniting  with  the  foregoing  ;  4,  twig  to  the  occipitalis  muscle  ;  5,  twig  to  the  pos- 
terior auricular  muscle  ;  6,  twig  to  the  superior  auricular  muscle  ;  7,  branch  to  the 
digastric  ;  8,  that  to  the  stylo-hyoid  muscle  ;  9,  superior  or  temporo-facial  division  of  the 
pes  anserinus  ;  10,  temporal  branches  ;  11,  frontal  ;  12,  palpebral  or  orbital  ;  13,  nasal 
or  infraorbital  ;  14,  buccal ;  15,  inferior  or  cervico-facial  division  of  the  nerve  ;  16,  labial 
and  mental  branches  ;  17,  cervical  branches. 

6,  References  to  the  Ffth  Nerve. — 18,  temporo-auricular  nerve  (of  the  inferior 
maxillary  nerve)  uniting  with  the  facial,  giving  anterior  auricular  and  parotid  branches, 
and  ascending  to  the  temporal  region  ;  19,  external  frontal  or  supra-orbital  nerve  ;  20, 
internal  frontal ;  21,  palpebral  twigs  of  the  lachrymal ;  22,  temporal  bi-anches  of  the 
infratrochlear ;  23,  malar  twig  of  the  orbito-malar  ;  24,  external  nasal  twig  of  the 
ethmoidal ;  25,  infraorbital  nerve  ;  26,  buccal  nerve  uniting  with  branches  of  the  facial  ; 
27,  labial  and  mental  branches  of  the  inferior  dental  nerve. 

c,  Cervical  Nerves. — 28,  great  occipital  nerve  from'  the  second  cervical  ;  29,  g  eat 
aui-icular  nerve  from  the  cervical  plexus  ;  30,  lesser  occipital  ;  31,  another  branch  with 
a  similar  distribution  ;  32,  superficial  cervical,  uniting  by  several  twigs  with  the  facial. 
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scalp  ;  to  those  of  the  mouth,  nose,  and  eyelids  ;  and  to  the  cutaneous 
muscle  of  the  neck  (platysma).  It  likewise  supplies  branches  to  the 
integument  of  the  ear,  to  that  of  the  side  and  back  of  the  head,  as  well 
as  to  that  of  the  face  and  the  upper  part  of  the  neck. 

This  nerve  is  connected  freely  with  the  three  divisions  of  the  fifth 
nerve,  and  with  the  submaxillary  and  spheno-palafcine  ganglia ;  with 
the  glosso-pharyngeal  and  pneumo-gastric  nerves  :  with  the  auditory, 
and  with  parts  of  the  sympathetic  and  the  spinal  nerves. 

Varieties. — The  chorda  tympani  has  been  found  more  or  less  separate  from 
the  trunk  of  the  lingual  nerve,  and  m  these  cases  it  is  very  easy  to  trace  the 
distribution  of  its  terminal  branches.  Thus,  in  a  case  reported  by  Embleton 
(Journ.  of  Anat,,  vol.  vi.,  p.  217),  the  chorda  applied  itself  to  the  inferior  dental 
nerve,  which  it  only  left  a  line  or  two  above  the  dental  canal,  and,  passing  on, 
divided  into  branches  to  the  submaxillary  and  sublingual  glands,  and  to  the 
lingual  nerve. 

AUDITOEY  NERVE. 

The  auditory  nerve,  or  portio  mollis  of  the  seventh  pair,  is  the  special 
nerve  of  the  organ  of  hearing,  and  is  distributed  exclusively  to  ths 
internal  ear. 

Surface  attachment. — The  auditory  nerves  appear  at  the  lower 
border  of  the  pons,  on  the  outer  side  of  and  close  to  the  facial  nerves. 
They  are  also  connected  with  the  lower  edge  of  the  pons  opposite  the 
restiform  body,  from  the  inner  side  or  middle  of  which  they  emerge. 

Deep  origin. — The  fibres  of  the  nerve  divide  into  two  nearly  equal 
parts,  of  which  one,  posterior,  winds  i-ound  the  restiform  body,  while 
the  other,  anterior,  passes  through  its  substance.  The  chief  nucleus  of 
the  nerve  (inner  nucleus)  forms  a  convex  prominence  in  the  outer 
portion  of  the  lower  half  of  the  floor  of  the  fourth  ventricle.  Its 
transverse  section  is  triangular,  and  it  is  composed  of  small,  round, 
oval  and  triangular  cells.  The  posterior  portion  of  the  auditory  nerve, 
winding  round  the  restiform  body  (with  which  it  is  connected;,  reaches 
the  outer  part  of  this  nucleus.  The  anterior  division  passes  through  the 
substance  of  the  inferior  peduncle  of  the  cerebellum  towards  the  apex  of 
the  inner  nucleus.  A  few  of  its  fibres  join  the  inner  nucleus ;  the  majority, 
however,  turn  outwards  to  a  netAvork  of  cells  and  fibres  in  the  posterior 
portion  of  the  restiform  body  (outer  nucleus,  Lockhart  Clarke)  to  the 
outer  side  of  the  inner  nucleus.  Some  of  the  fibres  of  this  division  turn 
outwards  along  the  restiform  body  to  reach  the  cerebellum,  where  they 
have  been  traced  to  the  superior  vermiform  process.  Both  portions  of 
the  auditory  nerve  contain  many  nerve-cells :  in  the  posterior  portion 
they  constitute  a  pyriform  swelling  at  the  anterior  edge  of  the  restiform 
body. 

Course. — As  the  auditory  nerve  is  inclined  outwards  from  its  connec- 
tion with  the  medulla  oblongata  to  gain  the  internal  auditory  meatus,  it 
is  in  contact  with  the  facial  nerve,  being  only  separated  from  it  in  part 
by  a  small  artery  destined  for  the  internal  ear.  Within  the  meatus  the 
two  nerves  are  connected  to  each  other  by  one  or  two  small  filaments, 
rinally  the  auditory  nerve  bifurcates  in  the  meatus  :  one  division, 
piercing  the  anterior  part  of  the  cribriform  lamina,  is  distributed  to  the 
cochlea;  the  other,  piercing  the  posterior  half  of  the  lamina,  enters 
the  vestibule  of  the  internal  ear.  The  distribution  of  these  branches 
will  be  described  with  the  ear. 
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EIGHTH  PAIR  OF  NERVES. 

The  eighth  pair  is  composed  of  three  distinct  nerves — the  glosso- 
pharyngeal, pneumo-gastric,  and  spinal  accessory,  which  leave  the  skull 
through  the  anterior  and  inner  division  of  the  foramen  lacerum  posti- 
cum,  to  the  inner  side  and  in  front  of  the  internal  jugular  vein.  Two 
of  these  nerves,  the  glosso-pharyngeal  and  pneumo-gastric,  are  attached 
to  the  medulla  oblongata  in  the  same  line,  and  resemble  one  another 
somewhat  in  their  distribution,  for  both  are  distributed  to  the  first  part 
of  the  alimentary  canal.  The  other,  the  spinal  accessory,  takes  its 
origin  chiefly  from  the  spinal  cord,  and  is  mainly  distributed  to  muscles  ; 
but  it  gives  fibres  to  the  first  two  nerves  by  its  communicating  branch. 

I.— GLOSSO-PHABYNGEAIi  NEBVE. 

The  glosso-pharyngeal  nerve  is  destined,  as  the  name  implies,  for  the 
tongue  and  pharynx. 

Surface  attachment. — The  nerve  arises  from  the  surface  of  the 
restiform  body  of  the  medulla  by  five  or  six  roots,  arranged  in  a  vertical 
line,  the  highest  being  contiguous  to  the  facial  and  auditory  nerves,  the 
lowest  to  the  highest  roots  of  the  pneumogastric. 

Beep  origin. — The  fibres  pass  inwards  and  backwards  through  the 
substance  of  the  medulla,  to  reach  the  nucleus,  a  small  column  of  large 
nerve-cells  placed  deeply  beneath  the  lower  part  of  the  floor  of  the 
fourth  ventricle,  between  the  highest  part  of  the  vagal  nucleus  and  the 
lower  part  of  the  inner  auditory  nucleus. 

Fig.  345. — Diagrammatic  Sketch 
from  behind  op  the  koots  op  the 
Nerves  op  the  Eighth  Pair,  with 
their  granglia  and  communica- 
TIONS (from  Bendz). 

A,  part  of  the  cerebellum  above  tlie 
fourth  ventricle ;  B,  medulla  oblon- 
gata ;  C,  posterior  columns  of  the  spinal 
cord;  1,  root  of  the  glosso-pharyngeal 
nerve  ;  2,  roots  of  the  pneumo-gastric  ; 

3,  3,  3,  roots  of  the  spinal  accessory, 
the  uppermost  number  indicating  the 
filaments  intermediate  between  the 
spinal  accessory  and  pneumo-gastric  ; 

4,  jugular  ganglion  of  the  glosso-pha- 
ryngeal ;  5,  petrous  ganglion  ;  6, 
tympanic  branch  ;  7,  ganglion  of  the 
root  of  the  pneumo-gastric  ;  8,  auri- 
cular branch  ;  9,  long  ganglion  on  the 
trunk  of  the  pneumo-gastric  :  10, 
branch  from  the  upper  ganglion  to  the 
petrous  ganglion  of  the  glosso-phaiyn- 
geal  ;  11,  inner  portion  of  the  spinal 
accessory ;  12,  outer  portion  ;  13, 
pharyngeal  branch  of  the  j^Beumo- 
gastric  ;     14,     superior  laryngeal 

branch  ;  15,  t^^^gs  connected  with  the  sympathetic  ;  16,  fasciculus  of  the  spinal  accessory 
prolonged  with  the  pneumo-gastric. 

Course  and  distribution. — Directed  outwards  from  its  place  of 
origin  over  the  flocculus  to  the  foramen  jugulare,  it  leaves  the  skull 
with  the  pneumo-gastric  and  spinal  accessory  nerves,  but  in  a  separate 
tube  of  dura  mater.    In  passing  through  the  foramen,  somewhat  in 
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front  of  the  others,  this  nerve  «is  contained  in  a  groove,  or  in  a  canal  in 
the  lower  border  of  the  petrous  portion  of  the  temporal  bone,  and 
presents,  successively,  Uvo  ganglionic  enlargements, — the  jugular  gang- 
lion, and  the  petrous  ganglion. 

After  leaviDg  the  skull,  the  glosso -pharyngeal  nerve  appears  between 
the  internal  carotid  artery  and  the  jugular  vein,  and  is  directed  dow^n- 
wards  over  the  carotid  artery  and  beneath  the  styloid  process  and  the 
muscles  connected  with  it,  to  the  lower  border  of  the  stylo-pharyngeus 
muscle.  Here,  changing  its  direction,  the  nerve  curves  inwards  to  the 
tongue,  on  the  stylo-pharyngeus  and  the  middle  constrictor  muscle  of 
the  pharynx,  above  the  upper  laryngeal  nerve  ;  and,  passing  beneath 
the  hyo-glossus  muscle,  ends  in  branches  for  the  pharynx,  the  tonsil, 
and  the  tongue. 

The  jugular  ganglion,  the  smaller  of  the  two  gauglia  of  the  glosso- 
pharyngeal nerve,  is  situated  at  the  upper  part  of  the  osseous  groove  in 
which  the  nerve  is  laid  during  its  passage  through  the  jugular  foramen. 
Its  length  is  from  half  a  line  to  a  line,  and  the  breadth  from  half  to 
three-fourths  of  a  line.  It  is  placed  on  the  outer  side  of  the  trunk  of 
the  nerve,  and  involves  only  a  part  of  the  fibres,— a  small  fasciculus 
passing  over  the  ganglion,  and  joining  the  nerve  below  it. 

Fig.  346. — Sketch  OP  THE  Tympanic 
Branch  op  the  Glosso-Pharyn- 
GEAL  Nerve,  and  its  Connections 
(from  Breschet). 

A,  squamous  part  of  the  left  tem- 
poral bone  ;  B,  petrous  pai't :  C,  in- 
ferior maxillary  nerve  ;  D,  internal 
carotid  artery  ;  a,  tensor  tympani 
muscle  ;  1,  carotid  plexus  ;  2,  otic 
ganglion ;  3,  glosso-pharyngeal  nerve ; 
4,  tympanic  nerve ;  5,  twigs  to  the 
carotid  plexus  ;  6,  twig  to  fenestra 
rotunda ;  7,  twig  to  fenestra  ovalis  ; 
8,  junction  Avith  the  large  superficial 
petrosal  nerve  ;  9,  small  superficial 
petrosal;  10,  twig  to  the  tensor  tym- 
pani muscle;  11,  facial  nerve;  12, 
chorda  tymiDani;  13,  petrous  ganglion 
of  the  glosso-pharyngeal ;  14,  twig  to 
the  membrane  of  the  Eustachian 
tube. 

The  petrous  ganglion  is 

contained  in  a  hollow  in  the 
low^er  border  of  the  petrous 
part  of  the  temporal  bone 
(receptaculum  gan^ioli  petrosi),  and  measures  about  three  lines  in 
length.  This  ganglion  includes  all  the  filaments  of  the  nerve,  and 
resembles  the  gangliform  enlargement  of  the  fecial  nerve.  From  it 
arise  the  small  branches  by  which  the  glosso-pharyngeal  is  connected 
with  other  nerves  at  the  base  of  the  skull ;  these  are  the  tympanic 
nerve,  and  the  branches  which  join  the  pneumo-gastric  and  sympathetic. 

Connecting-  branches,  and  tympanic  branch. — From  the  petrous  g-anglion 
spring  three  small  connecting-  filaments.  One  passes  to  the  auricular  branch  of 
the  pneumo-gastric,  one  to  the  upper  ganglion  of  the  sympathetic  or  vice  versa, 
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and  a  third  to  the  gang-lion  of  the  root  of  the  pneumo-gastric  nerve.  The  last  is 
not  constant. 

There  is  sometimes  likewise  a  filament  from  the  digastric  branch  of  the  facial 
nerve,  which,  ]piercing  the  digastric  muscle,  joins  the  glosso-pharyngeal  nerve  be- 
low the  petrous  ganglion. 

The  tympanla  hrancli  (nerve  of  Jacobson)  arises  from  the  petrous  ganglion,  and 
is  conducted  to  the  tympanum  by  a  special  canal,  the  orifice  of  which  is  in  the 
ridge  of  bone  between  the  jugular  fossa  and  the  carotid  foramen.  On  the  inner 
wall  of  the  tympanum  the  nerve  joins  with  a  twig  from  the  sympathetic  forming  a 
plexus  (tympanic),  and  distributes  filaments  to  the  membrane  lining  the  tym- 
panum and  the  Eustachian  tube,  as  well  as  one  to  the  fenestra  rotunda,  and 
another  to  the  fenestra  ovalis. 

From  the  tympanic  nerve  are  given  three  connecting  branches,  by  which  it 
communicates  with  other  nerves  ;  and  which  occupy  channels  given  off  from  the 
osseous  canal  through  which  the  nerve  enters  the  tympanum.  One  branch  enters 
the  carotid  canal  and  joins  with  the  sympathetic  on  the  carotid  artery.  A  second 
is  united  to  the  large  superficial  petrosal  nerve,  as  this  lies  in  the  hiatus  Fallopii. 
And  the  third  is  directed  upwards,  beneath  the  canal  for  the  tensor  tympani 
muscle,  towards  the  surface  of  the  petrous  portion  of  the  temporal  bone,  where 
it  becomes  the  small  ■petrosal  nerve  ;  and  under  this  name  it  is  continued  to  the 
exterior  of  the  skull  through  a  small  aperture  in  the  sphenoid  and  temporal 
bones,  to  end  in  the  otic  ganglion.  As  this  petrosal  nerve  passes  the  gangliform 
enlargement  of  the  facial,  it  has  a  connecting  filament  with  that  enlargement, 
which  is  by  some  considered  its  principal  posterior  termination. 

Jacobson  described  an  interior  or  internal  branch  from  the  t^-mpanic  nerve  to 
the  spheno-palatine  ganglion. 

Branches  distributed  in  the  neck. — The  carotid  Iranchcs  course  along  the 
internal  carotid  artery,  and  unite  with  the  pharyngeal  branch  of  the  pneumo- 
gastric,  and  with  branches  of  the  sympathetic  nerve. 

The  pharyngeal  branches,  three  or  four  in  number,  unite  opposite  the  middle 
constrictor  of  the  pharynx  with  branches  of  the  pneumo-gastric  and  sympathetic 
to  form  ihQ  pharyngeal  plexus.  Nerves  to  the  mucous  membrane  of  the  pharynx 
perforate  the  muscles,  and  extend  upwards  to  the  base  of  the  tongue  and  the 
epiglottis,  and  downwards  nearly  to  the  hyoid  bone. 

The  muscular  branches  are  given  to  the  stylo-pharyngeus  and  constrictor 
muscles. 

Tonsilitic  branches. — When  the  glosso-pharyngeal  nerve  is  near  the  tonsil,  some 
branches  are  distributed  on  that  body  in  a  kind  of  plexus  (circulus  tonsillaris). 
From  these  nerve  offsets  are  sent  to  the  soft  palate  and  the  isthmus  of  the  fauces. 

Lingual  branches. — The  glosso-pharyngeal  nerve  divides  into  two  parts  at  the 
border  of  the  tongue.  One  turns  to  the  upper  surface  of  the  tongue,  supplying 
the  mucous  membrane  at  its  base  ;  the  other  perforates  the  muscular  structure, 
and  ends  in  the  mucous  membrane  on  the  lateral  part  of  the  tongue.  Some  fila- 
ments enter  the  circumvallate  papillse. 

Variety.  —  In  one  case  a  branch  from  the  glosso-pharyngeal  supplied  the 
mylo-hyoid  muscle  and  the  anterior  belly  of  the  digastric,  the  normal  mjio- 
hyoid  nerve  being  wanting.    (Guy's  Hosp.  Reports,  vol.  xiv.,  p.  436.) 

Summary. — The  glosso-pharyngeal  nerve  distributes  branches  to  the 
mucous  membrane  of  the  tongue,  pharynx,  tympanum,  and  Eustachian 
tube.  The  muscles  supplied  by  it  are  some  of  those  of  the  pharynx  and 
base  of  the  tongue.  It  is  connected  with  the  following  nerves,  viz.,  tlie 
lower  maxillary  division  of  the  fifth,  the  facial,  the  pneumo-gastric  (the 
trunk  and  branches  of  this  nerve),  and  the  sympathetic. 

II.— PNEUMO-GASTRIC  NERVE. 

The  pneumo-gastric  nerve  (nervus  vagus,  par  vagum)  has  the  longest 
course  of  any  of  the  cranial  nerves.  It  extends  through  the  neck  and 
tiie  cavity  of  the  chest  to  the  upper  part  of  the  abdomen ;  and  it 
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supplies  nerves  to  the  organs  of  yoice  and  respiration,  to  the  alimentary 
canal  as  far  as  the  stomach,  and  to  the  heart. 

Surface  attachment. — This  nerve  arises  from  the  restiform  body 
of  the  medulla,  by  twelve  or  fifteen  fine  roots,  beneath  and  in  a  line 
with  the  roots  of  the  <;losso-pharyngeal  nerves. 

Deep  origin. — The  fibres  pass  inwards  and  backwards  through  the 
medulla  to  a  column  of  nerve-cells  beneath  the  lowest  part  of  the  floor 
of  the  fourth  ventricle,  where  they  cause  a  prominence  on  the  surface. 
At  the  point  of  the  calamus  scriptorius  the  nuclei  are  in  contact  in 
the  middle  line,  but  a  little  higher  up  they  are  separated  by  the  nuclei 
of  the  hypoglossal  nerve. 

Course  and  distribution. — The  filaments  by  which  this  nerve 
springs  from  the  medulla  oblongata  close  below  those  of  the  glosso- 
pharyngeal nerve  are  arranged  in  a  flat  fasciculus,  which  is  directed 
outwards  with  that  nerve,  across  the  flocculus  to  the  jugular  foramen. 


Fig.  347. — Diagram  op  the  Roots  Fig.  347. 

AND  Anastomosing  Branches  of 
THE  Nera'^es  op  the  Eighth  Patr 
AND  Neighbouring  Nera^es  (from 
Sappey  after  Hirschfeld  and  Le- 
veille). 

1,  facial  nerve  ;  2,  glosso-pharyn- 
gealwitli  tLc  petrous  ganglion  repre- 
sented; 2',  connection  of  tlie  digastric 
branch  of  tbe  facial  nerve  with 
theglosso-xjharyngeal  nerve;  3, pneu- 
mo-gastric,  with  both  its  ganglia  re- 
presented :  i,  spinal  accessory ;  5, 
bypoglossdl  ;  6,  superior  cervical 
ganglion  of  the  sympathetic  ;  7,  loop 
of  union  betvveen  the  two  first  cer- 
vical nerves ;  8,  carotid  branch  of 
the  sympathetic  ;  9,  nerve  of  Jacoi»- 
^00  (tympanic),  given  off  from  the 
petrous  ganglion  ;  10,  its  filaments 
to  the  sympathetic  ;  11,  twig  to  the 
Eustachian  tube;  12,  twig  to  the 
fenestra  ovalis ;  13,  twig  to  the 
fenestra  rotunda  ;  14,  twig  of  union 
with  the  small  superficial  petrosal; 
15,  twig  of  union  with  the  large 
superficial  petrosal;  16,  otic  gang- 
lion ;  17,  branch  of  the  jugular 
fossa,  giving  a  filament  to  the 
petrous  ganglion ;  18,  union  of  the 
spinal  accessory  with  the  pneumo- 
gastric ;  19,  union  of  the  hypo- 
glossal with  the  first  cervical  nerve 
20,  union  between  the  sterno-mastoid 
branch  of  the  spinal  accessory  and 

that  of  the  second  cer\dcal  nerve  ;  21,  pharyngeal  plexus  ;  22,  superior  laryngeal  nerve  . 
23,  external  laryngeal ;  24,  middle  cervical  ganglion  of  the  sympathetic. 


In  passing  through  the  opening  at  the  base  of  the  skull  the  pneumo- 
gastric  nerve  is  contained  in  the  same  sheath  of  dura  mater,  and  sur- 
rounded by  the  same  tube  of  arachnoid  membrane  as  the  spinal 
accessory  nerve  ;  but  it  is  separated  from  the  glosso-pharyngeal  nerve 
by  a  process  of  membrane.    In  the  foramen  the  filaments  of  the  nerve 
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become  aggregated  together  ;  and  it  here  presents  a  ganglionic  enlarge- 
ment, distinguished  as  the  ganglion  of  the  root  of  the  pnemno-gastrie. 
After  its  passage  through  the  foramen,  it  is  joined  by  the  accessory 

Fig. 


Fig.  348.— View  op  the  Nerves  op  the  Eighth  Paiu,  their  Distribution  and 
Connection  on  the  Left  Side  (from  Sappey  after  HirscMeld  and  Leveille).  g 

1,  pneumo-gastric  nerve  in  the  neck  ;  2,  ganglion  of  its  trunk  ;  3,  its  union  with  the 
spinal  accessory  ;  4,  its  union  with  the  hypoglossal ;  5,  phaiyngeal  branch  ;  6,  superior 
laryngeal  nerve  ;  7,  external  laryngeal  ;  8,  laryngeal  plexus  ;  9,  inferior  or  recurrent 
laryngeal;  10,  superior  cardiac  branch;  11,  middle  cardiac;  12,  plexiform  part  of  the 
nerve  in  the  thorax  ;  13,  posterior  pulmonary  plexus  ;  14,  lingual  or  gustatory  nerve  of 
the  inferior  maxillary  ;  15,  hypoglossal,  passing  into  the  muscles  of  the  tongue,  giving 
its  thyro-hyoid  branch,  uniting  with  twigs  of  the  lingual  ;  16,  glosso-pharyngeal  nerve  ; 
17,  spinal  accessory  nerve,  uniting  by  its  inner  branch  with  the  pneumo-gastric,  and  by 
its  outer,  passing  into  the  sterno-mastoid  muscle  ;  18,  second  cervical  nerve  ;  19,  third  ; 
20,  fourth  ;  21,  origin  of  the  phrenic  nerve  ;  22,  23,  fifth,  sixth,  seventh,  and  eighth 
cervical  nerves,  forming  with  the  first  dorsal  the  brachial  plexus  ;  24,  superior  cervical 
ganglion  of  the  sympathetic  ;  25,  middle  cervical  ganglion  ;  26,  inferior  cervical  ganglion 
united  with  the  first  dorsal  ganglion  ;  27,  28,  29,  30,  second,  third,  fourth,  and  fifth 
dorsal  ganglia. 
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part  of  the  spinal  accessory  nerve,  and  a  second  ganglion  is  formed 
upon  it,  the  ganglion  of  tlte  trunJc  of  the  nerve.  Several  communi- 
cations are  at  the  same  time  established  vrith  the  surrounding  nerves. 

The  upper  ganglion,  or  ganglion  of  the  root  of  the  pneumo- 
gastric  nerve,  situated  in  the  foramen  jugulare,  is  of  a  greyish  colour, 
nearly  spherical,  and  about  tvro  lines  in  diameter ;  it  has  filaments 
connecting  it  vrith  other  nerves,  viz.,  with  the  facial,  the  petrous 
ganglion  of  the  glosso-pharyngeal,  the  spinal  accessory,  and  the 
sympathetic. 

The  lower  ganglion,  or  ganglion  of  the  trunk  of  the  pneumo-gastric 
nerve,  is  placed  about  half  an  inch  beyond  the  preceding.  Occupying 
the  trunk  of  the  nerve  outside  the  skull,  it  is  of  a  flattened  cylindrical 
form  and  reddish  colour,  and  measures  about  ten  lines  in  length  and 
two  in  breadth.  The  ganglion  does  not  include  all  the  fibres  of  the 
nerve ;  the  fasciculus,  which  is  sent  from  the  spinal  accessory  to  join 
the  vagus,  is  the  part  not  involved  in  the  ganglionic  substance.  It 
communicates  with  the  hypoglossal,  the  spinal,  and  the  sympathetic 
nerves. 

The  pneumo-gastric  nerve  descends  in  the  neck,  between  and  concealed 
by  the  internal  jugular  vein  and  the  internal  carotid  artery,  and  after- 
wards similarly  between  that  vein  and  the  common  carotid  artery,  being 
enclosed  along  with  them  in  the  sheath  of  the  vessels.  As  they  enter 
the  thorax,  the  nerves  of  the  right  and  left  side  present  some  points  of 
difference,  of  which  the  following  are  the  most  important. 

On  tlie  right  side  the  nerve  crosses  over  the  first  part  of  the  right  sub- 
clavian artery,  at  the  root  of  the  neck,  and  its  recurrent  laryngeal 
branch  turns  backwards  and  upwards  round  that  vessel.  The  nerve 
then  enters  the  thorax  behind  the  right  innominate  vein,  and  descends 
on  the  side  of  the  trachea  to  the  back  of  the  root  of  the  lung,  where  it 
spreads  out  in  the  posterior  pulmonary  plexus.  It  emerges  from  this 
plexus  in  the  form  of  two  cords,  which  are  directed  to  the  oesophagus, 
and  by  their  union  and  subdivision  on  it  form,  with  similar  branches  of 
the  left  side,  the  oesophageal  plexus.  Near  the  lower  part  of  the  thorax, 
the  oranches  of  the  nerve,  which  have  thus  interchanged  fibres  vvith  the 
nerve  of  the  left  side,  are  gathered  again  into  a  single  trunk,  which, 
descending  on  the  back  of  the  oesophagus,  is  spread  out  on  the  posterior 
or  inferior  surface  of  the  stomach. 

On  the  left  side  the  pneumo-gastric  nerve,  entering  the  thorax  between 
the  left  carotid  and  subclavian  arteries  and  behind  the  left  innominate 
vein,  lies  further  forwards  than  the  right  nerve,  and  crosses  over  the  arch 
of  the  aorta,  while  its  recurrent  laryngeal  branch  turns  up  behind  the 
arch.  It  then  passes  behind  the  root  of  the  left  lung,  and,  emerging 
from  the  posterior  pulmonary  plexus,  is  distributed  like  its  fellow  on  the 
oesophagus.  Inferiorly,  it  forms  a  single  trunk  in  front  of  the  oeso- 
phagus, and  is  spread  out  on  the  anterior  or  superior  surface  of  the 
stomach. 

There  are  various  circumstances  in  the  distribution  of  the  pneumo-gastric 
nerves  which  at  first  sight  appear  anomalous,  but  which  are  explained  by  re- 
ference to  the  process  of  development.  The  recurrent  direction  of  the  inferior 
laryngeal  branches  in  all  probability  arises  from  the  extreme  shortness  or  rather 
absence  of  the  neck  in  the  embryo  at  first,  and  from  the  branchial  arterial  arches 
having  originally  occupied  a  position  at  a  higher  level  than  the  parts  in  which 
those  branches  are  ultimately  distributed,  and  having  dragged  them  down  as  it 


560 


THE  CEANIAL  NEEVES. 


were  in  tlie  descent  of  tlie  heart  from  the  neck  to  the  thorax.  The  recurrent 
direction  may  therefore  be  accepted  as  evidence  of  the  development  of  those 
nerves  before  the  occurrence  of  that  descent.  The  passag-e  of  one  recurrent 
laryngeal  nerve  round  the  subclaviasi  artery,  and  of  the  other  round  the  aorta, 
arises  from  the  orig-inally  symmetrical  disposition  in  which  the  innominate  and 
subclavian  arteries  on  the  right  side  and  the  arch  of  the  aorta  on  the  left  are 
derived  from  corresponding  arches.  The  supply  of  the  back  of  the  stomach  by 
the  right  pneumo- gastric  nerve,  and  of  the  front  by  the  left  nerve,  is  connected 
with  the  originally  symmetrical  condition  of  the  alimentaiy  canal,  and  the 
turning  over  of  the  stomach  on  its  right  side  in  its  subsequent  growth. 

Branches. — Some  of  its  branches  serve  to  connect  the  pneumo- 
gastric  with  other  nerves,  and  others  are  distributed  to  the  muscular 
substance  or  the  mucous  lining  of  the  organs  which  the  nerve  supplies. 
The  principal  connecting  branches  of  this  nerve  are  derived  from  the 
ganglia.  In  the  different  stages  of  its  course  branches  are  supplied  to 
various  organs  as  follows.  In  the  jugular  foramen,  a  branch  is  given  to 
the  ear  ;  in  the  neck,  branches  are  furnished  successively  to  the  pharynx, 
the  larynx,  and  the  heart ;  and  in  the  thorax,  additional  branches  are 
distributed  to  the  heart,  as  well  as  to  the  lungs  and  the  oesophagus. 
Terminal  branches  in  the  abdomen  are  distributed  to  the  stomach, 
liver,  and  other  organs. 

Connecting-  branches  and  auricular  branch. — Connections  hetmeen  tlie  ujjper 
ganglion  of  the  vagus  nerve  and  the  spinal  accessory ,  glosso-pharyngeal  and  sympa' 
thetic  nerves. — The  connection  with  the  spinal  accessory  is  effected  by  one  or  two 
filaments.  The  filament  to  the  petrous  ganglion  of  the  glosso-pharyngeal  is 
directed  transversely  ;  it  is  not  always  present.  The  communication  with  the 
sympathetic  is  established  by  means  of  the  ascending  branch  of  the  upper  cervical 
ganglion. 

The  auricular  hranch  is  continued  to  the  outer  ear.  Aiising  from  the  ganglion 
of  the  root,  this  branch  is  joined  by  a  filament  from  the  glosso-pharyngeal  nerve, 
and  then  tm-ns  backwards  along  the  outer  boundary  of  the  jugular  foramen  to 
an  opening  near  the  styloid  process,  Next,  it  traverses  the  substance  of  the 
temporal  bone,  crosses  the  aqueduct  of  Fallopius  about  two  lines  from  the  lower 
end,  and,  reaching  the  surface  between  the  mastoid  process  and  the  external 
auditory  meatus,  is  distributed  to  the  integument  of  the  back  of  the  ear.  On 
the  surface  it  joins  with  a  twig  from  the  posterior  auricular  branch  of  the  facial 
nerves. 

Connections  of  the  second  ganglion  with  tlie  hypoglossal,  sympathetic,  and  spinal 
nerves. — This  ganglion  is  connected  by  filaments  wdth  the  trunk  of  the  hypo- 
glossal, with  the  upper  cervical  ganglion  of  the  sympathetic,  and  with  the  loop 
formed  between  the  first  two  cervical  nerves. 

Pharyngeal  branch. — The  pharyngeal  branch  arises  from  the  upper 
part  of  the  ganglion  of  the  trunk  of  the  nerve.  In  its  progress  in- 
wards to  the  pharynx  this  nerve  crosses  in  some  cases  over,  in  others 
under,  the  internal  carotid  artery  ;  and  it  divides  into  branches,  which, 
conjointly  with  others  derived  from  the  glosso-pharyngeal,  the  superior 
laryngeal,  and  the  sympathetic  nerves,  form  a  plexus  {pharyngeal)  be- 
hind the  middle  constrictor  of  the  pharynx.  From  the  plexus  branches 
are  given  to  the  muscular  structure,  and  to  the  mucous  membrane  of  the 
pharynx.  As  the  pharyngeal  nerve  crosses  the  carotid  artery,  it  joins 
filaments  which  the  glosso-pharyngeal  distributes  on  the  same  vessel. — 
There  is  sometimes  a  second  pharyngeal  branch. 

Superior  pharyngeal  branch. — This  nerve  springs  from  tJie  middle 
of  the  ganglion  of  the  trunk  of  the  pneumo-gastric  nerve.    It  is  directed 
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inwards  to  the  larynx  beneath  the  internal  carotid  artery,  and  divides 
beneath  that  vessel  into  two  branches,  distinguished  as  external  and  in- 
ternal laryngeal,  both  of  which  ramify  in  the  structures  of  the  larynx. 

The  external  larijngeal  branch,  the  smaller  of  the  two  divisions,  gives 
backwards,  at  the  side  of  the  pharynx,  filaments  to  the  pharyngeal 
plexus  and  the  lower  constrictor  muscle  ;  and  it  is  finally  prolonged  be- 
neath the  muscles  on  the  side  of  the  larynx  to  the  crico-thyroid  muscle 
in  which  it  ends.  In  the  neck  this  branch  joins  the  upper  cardiac 
nerve  of  the  sympathetic. 

The  internal  laryngeal  branch  is  continued  to  the  interval  between  the 
hyoid  bone  and  the  thyroid  cartilage,  where  it  perforates  the  thyro-hyoid 
membrane  with  the  laryngeal  branch  of  the  superior  thyroid  artery,  and 
distributes  filaments  to  the  mucous  membrane  :  some  of  these  are  di- 
rected upwards  in  the  aryteno-epiglottidean  fold  of  mucous  membrane 
to  the  base  of  the  tongue,  the  epiglottis,  and  the  epiglottidean  glands  ; 
while  others  are  reflected  downwards  in  the  lining  membrane  of  the 
larynx,  extending  to  the  corda  vocalis,  on  the  inner  side  of  tlie  laryngeal 
pouch.  A  slender  communicating  branch  to  the  recurrent  laryngeal 
nerve  descends  beneath  the  lateral  part  of  the  thyroid  cartilage.  A 
branch  enters  the  arytenoid  muscle,  some  filaments  of  which  seem  to 
end  in  the  muscle,  while  others  proceed  through  it  to  the  mucous 
membrane. 

Recurrent  laryngeal  "brancli. — The  recurrent  or  inferior  laryngeal 
branch  of  the  vagus  nerve,  as  the  name  expresses,  has  a  reflex  course  to 
the  larynx. 

The  nerve  on  the  right  side  arises  at  the  top  of  the  thorax,  winds 
round  the  subclavian  artery,  and  passes  beneath  the  common  carotid 
and  inferior  thyroid  arteries  in  its  course  towards  the  trachea.  On  the 
left  side  the  recurrent  nerve  is  bent  round,  below  and  behind  the  arch 
of  the  aorta,  immediately  beyond  the  point  where  the  obliterated  ductus 
arteriosus  is  connected  with  the  arch,  and  is  thence  continued  upwards 
to  tlie  trachea. 

Each  nerve  in  its  course  to  the  larynx  is  placed  between  the  trachea 
and  oesophagus,  supplying  branches  to  both  tubes  ;  and  each,  while  making 
its  turn  round  the  artery,  gives  nerves  to  the  deep  cardiac  plexus.  At 
the  lower  part  of  the  cricoid  cartilage  the  recurrent  nerve  distributes, 
branches  to  supply  all  the  special  muscles  of  the  larynx,  except  the  crico- 
thyroid muscle,  which  is  supplied  from  the  upper  laryngeal  nerve.  It 
likewise  gives  a  few  offsets  to  the  mucous  membrane,  and  a  single  com- 
municating filament  which  joins  the  long  branch  of  the  upper  laryngeal 
nerve  beneath  the  side  of  the  thyroid  cartilage. 

Cardiac  branches. — Branches  to  the  heart  are  given  off  by  the 
pneumo-gastric  nerve  both  in  the  neck  and  in  the  thorax. 

The  cervical  cardiac  branches  arise  at  both  the  upper  and  the  lower 
part  of  the  neck.  The  upiier  branches  are  small,  and  join  the  cardiac 
nerves  of  the  sympathetic.  The  lower,  a  single  branch,  arises  as  the 
pneumo-gastric  nerve  is  about  to  enter  the  chest.  On  the  right  side 
this  branch  lies  by  the  side  of  the  innominate  artery,  and  joins  one  of 
the  cardiac  nerves  destined  for  the  deep  cardiac  plexus  ;  it  gives  some 
filaments  to  the  coats  of  the  aorta.  The  branch  of  the  left  side 
crosses  the  arch  of  the  aorta,  and  ends  in  the  superficial  cardiac  plexus. 

The  thoracic  cardiac  branches  of  the  right  side  leave  the  trunk  of  the 
pneumo-gastric  as  this  nerve  lies  by  the  side  of  the  trachea,  and  some 
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Fig.  349. — YiKW  OF  THE  Distribution  and  Coxnections  of  the  Pneumogastrio  and 
Sympathetic  Nerves  on  the  Right  Side  (after  Hirsclifeld  and  Leveille).  § 

a,  laclirymal  gland  ;  5,  sublingual  gland  ;  c,  submaxillary  gland  and  facial  artery , 
il,  thyroid  gland,  pulled  forwards  by  a  hook  ;  e,  trachea,  below  which  is  the  right 
bronchus  cut  across  ;  /,  the  gullet  ;  g,  the  stomach,  divided  near  the  pylorus ;  i,  trans- 
verse colon,  with  some  folds  of  the  intestines  below. 

A,  heart,  slightly  turned  aside  to  show  the  cardiac  plexus,  &c,  ;  B,  aortic  arch,  drav/n 
forward  by  a  hook  ;  C,  innominate  artery  ;  D,  subclavian  artery,  of  which  a  poi-tion  has 
been  removed  to  show  the  sympathetic  ganglia  ;  E,  inferior  thyroid  artery  ;  F,  a  divided 
part  of  the  external  carotid  artery,  upon  Avhicli  runs  a  nervous  jdIcxus  ;  Gr,  internal 
carotid  emerging  from  its  canal  superiorly  ;  H,  thoracic  aorta  ;  K,  intercostal  vein  ;  L, 
pulmonary  trunk,  the  right  branch  cut  ;  M,  superior  vena  cava  ;  0,  intercostal  artery, 

1,  ciliary  nerves  of  the  eyeball  ;  2,  branch  of  the  oculo-motor  to  the  inferior  oblique 
muscle,  connected  with  the  ophthalmic  ganglion  ;  3,  3,  3,  the  three  principal  divisions  of 
the  trifacial  nerve  ;  4,  ophthalmic  ganglion  ;  5,  siiheno-palatme ;  6,  otic  ;  7,  submaxillary  : 
8,  sublingual ;  9,  sixth  nerve  ;  10,  facial  in  its  canal,  uniting  Avith  the  spheno-palatine 
and  otic  ganglia  ;  11,  glosso-pharyngeal  ;  12,  right  pnenmogastnc  ;  13,  left  pncumo- 
gastric  spreading  on  the  anterior  surface  of  the  stomach  ;  14,  spinal  accessory  ;  15,  hypo- 
glossal ;  16,  lower  nerve  of  the  cervical  plexus  ;  17,  middle  nerve  of  the  brachial 
I)lexus  ;  18,  intercostal  nerves  ;  21,  superior  cervical  ganglion  of  the  sympathetic,  con- 
nected with,  22,  the  tympanic  nerve  of  Jacobson  ;  23,  carotid  branch  of  the  Vidian  nerve  ; 
24,  cavernous  plexus  ,  25,  ophthalmic  twig  ;  26,  filament  to  the  pituitary  gland  ;  27, 
union  with  the  upper  cervical  nerves  ;  28,  points  to  the  pnenmogastnc  nerve,  close  to 
the  pharyngeal  and  carotid  branches  ;  29,  points  to  the  superior  laryngeal  nerve,  close  to 
the  pharyngeal  and  inter-carotid  plexuses  ,  30,  laryngeal  branch  joining  the  laryngeal 
plexus  ;  31,  great  sympathetic  nerve  ;  32,  superior  cardiac  nerve  ;  33,  middle  cervical 
ganglion  ;  34,  twig  connecting  the  ganglion  with,  35,  the  recurrent ;  36,  middle  cardiac 
nerve  ;  37,  great  sympathetic  nerve  ,  38,  inferior  cervical  ganglion  ;  below  37,  branches 
from  the  ganglion,  passing  ronnd  the  subclavian  and  vertebral  arteries  ;  39,  the  line  from, 
this  number  crosses  the  nerves  proceeding  from  the  brachial  plexus  ;  40,  sjmipathetic 
twigs  surrounding  the  axillary  artery  ;  41,  branch  of  union  with  the  first  intercostal 
nerve;  the  line  from  the  letter  e,  pointing  to  the  trachea,  crosses  the  superior,  middle, 
and  inferior  cardiac  nerves  .  42,  caidiac  plexus  and  ganglion  ;  43,  44,  right  and  left 
coronary  plexuses  ;  45,  46,  thoracic  portion  of  the  great  sympathetic  nerve  and  ganglia 
•showing  their  connections  with  the  intercostal  nerves;  47,  great  splanchnic  nerve  ;  48, 
semilunar  ganglion  ;  49,  lesser  splanchnic  ;  50,  solar  plexus  ;  51,  union  with  the  pnenmo- 
gastnc nerve  ;  52,  diaphragmatic  plexus  and  ganglion  ;  53,  coronary  plexus  ;  54,  hepatic  ; 
55,  s^jlenic  ,  56,  superior  mesenteric  ,  57,  renal  plexus. 

are  also  derived  from  tlie  first  part  of  the  recurrent  branch  :  they  pass 
inwards  on  the  air-tube,  and  end  m  the  deep  cardiac  plexus.  The  cor- 
responding branches  of  the  left  side  come  from  the  left  recurrent  laryn- 
geal nerve. 

Pulmonary  "branclies. — Two  sets  of  pulmonary  branches  are  dis- 
tributed from  the  pnenmogastnc  nerve  to  the  lung  ;  and  they  reach 
the  root  of  the  lung,  one  on  its  fore  part,  the  other  on  its  posterior  as- 
pect. The  anierior  pulmonary  nerves,  two  or  three  in  number,  are  of 
small  size.  They  join  with  filaments  of  the  sympathetic  ramifying  on 
the  pulmonary  artery,  and  with  these  nerves  constitute  the  anterior 
fidmonarij  ])lexus.  Behind  the  root  of  the  luug  the  pneumogastric 
nerve  becomes  flattened,  and  gives  several  branches  of  much  larger  size 
than  the  anterior  branches,  which,  with  filaments  derived  from  the 
second,  third,  and  fourth  thoracic  ganglia  of  the  sympathetic,  form  the 
posterior  pulmonary  plexus.  Offsets  from  this  plexus  extend  along  the 
ramifications  of  the  air-tube  through  the  substance  of  the  lung. 

CEsophageal  IbranGlies. — The  oesophagus  within  the  thorax  receives 
branches  from  the  pneumogastric  nerves,  both  above  and  below  the 
pulmonary  branches.  The  lower  branches  are  the  larger,  and  are  de- 
rived from  the  cBsophageal  idlexus^  formed  by  connecting  cords  between 
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the  nerves  of  the  right  and  left  sides,  while  they  lie  in  contact  with  the 
oesophagus. 

Crastric  branches. — The  branches  distributed  to  the  stomach 
(gastric  nerves)  are  the  terminal  branches  of  both  pneumogastric  nerves. 
The  nerve  of  the  left  side,  on  arriving  in  front  of  the  oesophagus,  oppo- 
site the  cardiac  orifice  of  the  stomach,  divides  into  many  branches :  the 
largest  of  these  extend  ov^r  the  fore  part  of  the  stomach  ;  others  lie 
along  its  small  curvature,  and  unite  with  branches  of  the  right  nerve 
and  the  sympathetic  ;  and  some  filaments  are  continued  between  the 
layers  of  the  small  omentum  to  the  hepatic  plexus.  The  right  pneumo- 
gastric nerve  descends  on  the  back  of  the  gullet  to  the  stomach,  and 
distributes  branches  to  the  posterior  surface  of  the  organ  :  a  part  of 
this  nerve  is  continued  from  the  stomach  to  the  left  side  of  the  cceliac 
plexus,  and  to  the  splenic  plexus  of  the  sympathetic. 

Varieties.  —The  pneumog-astric  nerve  of  the  right  side  has  been  found  in  front 
of  the  sheath  of  the  great  cervical  vessels  (Quain).  In  several  instances  the 
origin  of  the  descendens  noni  has  been  transferred  to  the  trunk  of  the  pneumo- 
gastric. Turner,  who  has  recorded  such  cases,  mentions  also  one  in  which  the 
"^entire  trunk  of  the  hypoglossal  nerve  was  intimately  connected  with  the  pneumo- 
gastric as  low  as  the  posterior  belly  of  the  digastric  muscle.  The  superior 
laryngeal  nerve  has  frequently  been  seen  to  give  branches  to  the  thyro-hyoid 
and  sterno-hyoid  muscles  (Meckel,  Reid,  Cloquet,  Krause).  The  recurrent 
laryngeal  in  rare  cases  supplies  the  crico-thyroid  muscle  (Reid).  This  nerve  also, 
in  those  cases  in  which  the  right  subclavian  artery  arises  from  the  left  side  of  the 
aortic  arch,  passes  directly  inwards  to  the  larynx  in  the  neck,  and  is  not  hooked 
downwards  towards  the  thorax  by  the  subclavian.  This  abnormality  is  explained 
developmentally  by  the  origin  of  the  subclavian  from  the  right  aortic  root 
posteriorly,  and  by  the  closure  of  the  fourth  branchial  arch,  as  well  as  of  the 
fifth,  upon  the  right  side. 

Summary. — The  pneumogastric  nerves  supply  branches  to  the  upper 
part  of  the  alimentary  canal,  viz.,  the  pharynx,  oesophagus,  and  stomach 
with  the  liver  and  spleen  ;  and  to  the  respiratory  passages,  namely,  the 
larynx,  trachea,  and  its  divisions  m  the  lungs.  These  nerves  give 
branches  likewise  to  the  heart  and  great  vessels  by  means  of  their  com- 
munication with  the  cardiac  plexus.  Each  pneumogastric  nerve  is 
connected  with  the  following  cranial  nerves — the  spinal  accessory, 
glosso -pharyngeal,  facial,  and  hypoglossal  :  also,  with  some  spinal 
nerves  ;  and  with  the  sympathetic  in  the  neck,  thorax,  and  abdomen. 

III.  SPINAL   ACCESSORY  NEBVE. 

The  spinal  nerve  accessory  to  the  vagus,  or,  as  it  is  shortly  named^ 
the  spinal  accessory  nerve,  consists  of  two  parts  :  one  (accessory)  joins 
the  trunk  of  the  pneumogastric  ;  the  other  (spinal)  ends  in  branches 
to  the  sterno-mastoid  and  trapezius  muscles. 

Surface  attachment. — The  accessory  nerve  arises  by  a  series  of 
roots,  the  upper  of  which  are  attached  to  the  side  of  the  medulla,  below 
those  of  the  pneumogastric,  while  the  remainder  arise  from  the  lateral 
column  of  the  cervical  portion  of  the  cord  as  low  down  as  the  sixth  or 
seventh  pair  of  nerves.  The  lowest  spinal  roots  are  attached  to  the 
middle  of  the  lateral  column  ;  the  highest  spinal  roots  arise  close  to  the 
posterior  nerve  roots. 

Beep  origin. — The  upper  roots  pass  inwards  to  a  nucleus  which 
lies,  on  each  side,  at  the  back  of  and  close  to  the  central  canal.  It 
contains  large  nerve-cells,  and  is  continuous,  above,  with  the  column  of 
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cells  giving  origin  to  the  pneumogastric  nerve.  The  lower  or  spin-al 
roots  pass  through  the  lateral  column  of  the  cord,  and  enter  the  grey 
substance  midway  between  the  anterior  and  posterior  cornua.  They 
then  curve  forwards  into  the  anterior  horn,  and  are  believed  to  be 
connected  with  its  large  nerve-cells,  especially  with  the  outer  group. 

Course  and  distribution. — The  internal  or  accessorij  }mrt^  the 
smaller  of  the  two,  joins  in  the  foramen  of  exit  the  ganglion  on  the 
root  of  the  pneumogastric,  by  two  or  three  filaments  ;  and  having 
passed  from  the  skull,  blends  with  the  trunk  of  the  pneumogastric 
beyond  its  second  ganglion,  as  already  said. 

It  is  stated  by  Bendz  that  a  filament  is  given  from  the  spinal  accessory  to  the 
pharyngeal  nerve  above  the  place  of  junction  with  the  pneumogastric,  and  the 
fibrils  of  the  same  nerve  have  been  traced  into  each  of  the  muscular  offsets  of  the 
pneumogastric  nerve.  (Bendz,  "  Tract.de  connexu  inter  nerv.  vag.  et  acces."  1836.) 

The  external  'portion  of  the  nerve  communicates  with  the  accessory 
part  in  the  foramen  jugulare.  After  issuing  fi-om  the  foramen,  the 
nerve  is  du'ected  backwards  in  front  of  the  internal  jugular  vein,  and 
perforates  the  sterno-mastoid  m.uscle,  supplying  this  with  branches,  and 
joining  amongst  the  fleshy  fibres  with  branches  of  the  cervical  plexus. 
Descendmg  in  the  next  place  across  the  neck  behind  the  sterno-mastoid, 
the  nerve  passes  beneath  the  trapezius  muscle.  Here  it  forms  a  kind  of 
plexus  with  branches  of  the  third  and  fourth  cervical  nerves,  and  dis- 
tributes filaments  to  the  trapezius,  which  extend  nearly  to  the  lower 
edge  of  the  muscle. 

Varieties.— The  spinal  accessory  nerve  frequently  passes  behind  the  internal 
jugular  vein.  It  has  also  been  found  to  pass  behind  the  sterno-mastoid  muscle 
without  piercing  it  (Turner,  Nat.  Hist.  Review,  18G4). 

HI^TH  PAIE  OF  NEEVES. 

The  hypoglossal  or  ninth  cranial  nerve  is  the  motor  nerve  of  the 
tongue,  and  in  part  of  some  of  the  muscles  of  the  neck. 

Burfac©  attaclinient. — The  nerve  arises,  by  a  series  of  fine  roots, 
from  the  furrow  between  the  anterior  pyramid  of  the  medulla  and  the 
olivary  body. 

Beep  origin, — The  bundles  of  fibres  pass  backwards,  through  the 
inner  part  of  the  olivary  body,  to  reach  their  nucleus,  a  column  of 
large  branching  nerve-cells  lying  in  front  of  and  close  to  the  central 
canal,  as  low  as  the  decussation  of  the  pyramids.  Above,  where  the 
canal  opens  into  the  floor  of  the  fourth  ventricle,  the  nucleus  comes  to 
the  surface,  causing  a  prominence  close  to  the  middle  line,  a  little 
above  the  point  of  the  calamus  scriptorius. 

Course  and  distribution. — The  filaments  by  which  this  nerve  arises 
from  the  medulla  oblongata  are  collected  into  two  bundles,  which  con- 
verge to  the  anterior  condylar  foramen  of  the  occipital  bone.  Each 
bundle  of  filaments  perforates  the  dura  mater  separately  within  the 
foramen,  and  the  two  are  joined  after  they  have  passed  through  it. 

After  leaving  the  cranium,  this  nerve  descends  almost  vertically  to 
the  lower  border  of  the  digastric  muscle,  where,  changing  its  course,  it 
is  directed  forwards  above  the  hyoid  bone  to  the  under  part  of  the 
tongue.  It  lies  at  first  very  deeply  W'ith  the  vagus  nerve,  to  w^hich  it  is 
connected  ;  but  passing  between  the  internal  carotid  artery  and  tlie 
jugular  vein,  it  curves  forwards  round  the  occipital  artery,  and  then 
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crosses  over  the  external  carotid  below  the  digastric  muscle.  Above 
the  hyoid  bone  it  is  crossed  by  the  lower  part  of  the  stylo-hyoid  muscle 
and  posterior  belly  of  the  digastric,  and  rests  on  the  hyo-glossus  muscle. 
At  the  anterior  border  of  the  hyo-glossus  it  is  connected  with  the  gusta- 
tory nerve,  and  is  continued  in  the  fibres  of  the  genio- hyo-glossus 
muscle  beneath  the  tongue  to  the  tip,  distributing  branches  upwards  ta 
'the  muscular  substance. 

The  principal  branches  of  this  nerve  are  distributed  to  the  muscles 
ascending  to  the  larynx  and  hyoid  bone,  and  to  those  of  the  tongue  ;  a 
few  serve  to  connect  it  with  some  of  the  neighbouring  nerves. 


Fig.  350 


Fig-  350. — View  of  the  Distkibution  of  the  Spinal  Accessory  and  Hypoqlossai, 
Nerves  (from  Sappey  after  Hirschfeld  and  Leveille).  4- 

1,  lingual  nerve  ;  2,  pnenmogastric  nerve  ;  3,  superior  laryngeal  (represented  too 
large)  ;  4,  external  laryngeal  branch  ;  5,  spinal  accessory  ;  6,  second  cervical  ;  7,  third  ; 
8,  fourth  ;  9,  origin  of  the  phrenic  nerve  ;  10,  origin  of  the  branch  to  the  subclavius 
muscle  ;  11,  anterior  thoracic  nerves  ;  12,  hypoglossal  nerve  ;  13,  its  descending  branch  ; 
14,  communicating  branch  from  the  cervical  nerves  ;  15,  16,  18,  19,  descending  branches 
from  the  plexiform  union  of  these  nerves  to  the  sterno-hyoid,  sterno-thyroid,  and  omo- 
iiyoid  muscles  ;  17,  branch  from  the  descendens  noni  to  the  upper  belly  of  the  omo-hyoid 
muscle  ;  20,  branch  from  the  hypoglossal  nerve  to  the  thyro-hyoid  muscle  ;  21,  communi- 
cating twigs  from  the  hypoglossal  to  the  lingual  nerve  ;  22,  terminal  distribution  of  the 
hypoglossal  to  the  muscles  of  the  tongue. 
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Connecting  "branches.  —  Connection  n-ith  the  lyncvmvgadrlc. — Close  to  the 
skull  the  hypoglossal  nerve  is  connected  with  the  second  g-anglion  of  the  pneumo- 
g-astric  by  separate  filaments,  or  in  some  instances  the  two  nerves  are  imited  so 
as  to  form  one  mass. 

Union  irith  the  sympatheilc  and  first  tivo  sjj'inal  nerves. — Opposite  the  first 
cervical  vertebra  the  nerve  communicates  by  several  twig-s  with  the  upper  cervical 
ganglion  of  the  sympathetic,  and  with  the  loop  uniting  the  first  two  spinal 
nerves  in  front  of  the  atlas. 

Besceiiding  'braiicli  of  tlio  nintli  nerve.— This  branch  (r.  de- 
scendens  noni)  leaves  the  nintli  nerve  where  this  turns  round  the  occi- 
pital artery,  or,  sometimes,  higher  up.  It  passes  downwards  on  the  sur- 
face of  the  sheath  of  the  carotid  vessels,  gradually  crossing  from  the 
outer  to  the  inner  side,  gives  a  branch  to  the  anterior  belly  of  the  omo- 
hyoid muscle,  and  joins  about  the  middle  of  the  neck  in  a  loop  with  one 
or  two  branches  from  the  second  and  third  cervical  nerves,  forming  the 
anm  lujpofilossL  The  concavity  of  this  loop  is  turned  upwards  ;  and 
the  connection  between  the  nerves  is  effected  by  means  of  two  or  more 
interlacing  filaments,  which  enclose  an  irregularly  shaped  space.  From 
this  interlacement  of  the  nerves,  filaments  are  continued  backwards  to 
the  posterior  belly  of  the  omo-hyoid,  and  downwards  to  the  sterno-hyoid 
and  sterno-thj^roid  muscles.  Occasionally  a  filament  is  continued  to 
the  chest,  where  it  joins  the  cardiac  and  phrenic  nerves. 

Muscular  'branclies. — The  branch  to  the  thyro-hyoid  muscle  is  a 
separate  twig  given  off  from  the  hypoglossal  nerve  as  it  approaches  the 
hyoid  bone. 

The  nerve  supplies  branches  to  the  hyo-glossus,  genio-hyoid,, 
and  genio-hyo-glossus  muscles  as  it  becomes  contiguous  to  each, 
and,  when  arrived  close  to  the  middle  of  the  tongue  in  company  with 
the  ranine  artery,  gives  off  several  long  slender  branches,  which  pass 
upwards  into  the  substance  of  the  organ.  Some  filaments  join  with 
others  proceeding  from  the  gustatory  nerve. 

Varieties. — In  animals  the  ninth  nerve  not  unfrequently  possesses  a  posterior 
root  furnished  with  a  ganglion,  in  the  same  manner  as  that  of  a  spinal  nerve. 

It  is  not  uncommon  to  find  the  descending  branch  of  the  ninth  nerve  within 
the  sheath  of  the  large  cervical  vessels  and  in  such  cases  it  is  placed  either  over 
or  under  the  vein.  This  nerve  in  some  cases  appears  to  be  derived  either  alto- 
gether from  the  pneumogastric,  or  from  both  the  pneumo-gastric  and  hypo- 
glossal nerves.  There  is  every  reason,  however,  to  believe  that  these  varieties  in 
origin  are  only  apparent,  arising  from  the  temporary  adhesion  of  the  filaments 
of  this  branch  to  those  of  the  pneumogastric.  It  is  probable,  moreover,  that 
the  descendens  noni  has  little  if  any  real  origin  from  the  hypoglossal  nerve  : 
Luschka  states,  as  the  result  of  numerous  researches  on  the  human  subject, 
that  the  descendens  noni  usually  contains  no  filaments  from  the  hypoglossal, 
but  is  a  branch  from  the  first  and  second  cervical,  temporarily  associated  v/itii 
the  ninth  nerve  ;  and  this  quite  ;igrees  with  the  circumstance  that  in  some 
animals  the  nerves  supplied  to  those  muscles  to  which  the  descendens  noni  of  the 
human  subject  is  distributed  come  from  the  cervical  plexus. 

A  branch  is  described  as  uniting  with  its  fellow  of  the  opposite  side  in  the 
substance  of  the  genio-hyoid  muscle,  or  between  it  and  the  genio-glossus.  This 
loop,  as  also  the  ansa  hypoglossi,  is  recommended  by  Hyrtl  as  a  particularly 
favoui-able  example  for  the  observation  of  nerve-fibres  returning  to  the  nervous 
centres  without  distribution,  to  which  he  gives  the  name  of  "  nerves  without 
ends."  Nat.  Hist.  Review,"  Jan.  1862.)  It  was  observed  by  Cruveilhier  that 
in  the  ansa  hypoglossi  an  interchange  of  fibres  takes  place,  so  that  a  filament  of 
the  cervical  spinal  nerve  is  dii'ected  upwards  along  the  branch  of  the  hypoglossal, 
and  vice  versa 
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Fig.  351.  Fig.  351. — Diagrammatic  Outline  of  thk  Eoots 
AND  First  Part  of  the  Spinal  Nerves,  to- 
gether  with  the  Sympathetic  Trunk  of  one 
SIDE.     (A.  T.)  i 

1^  The  view  is  taken  from  he  fore.    In  the  upper 

part  of  the  figure  the  pons  Varolii  and  medulla 
oblongata  are  represented,  and  from  V  to  JX, 
the  roots  of  the  several  cranial  nerves  from  the 
trifacial  to  the  hypoglossal  are  indicated.  On 
the  left  side  C  1  is  placed  opposite  the  first  cer- 
vical or  suboccipital  nerve  ;  and  the  numbers  2  to 
8  following  below  indicate  the  corresponding  cer- 
vical nerves  ;  Br,  indicates  the  brachial  plexus  ; 
D  1,  is  placed  opposite  the  intercostal  part  of  the 
first  dorsal  nerve,  and  the  numbers  2  to  12  follow- 
ing mark  the  corresponding  dorsal  nerves  ;  L  1, 
the  first  lumbar  nerve,  and  the  numbers  2  to  5, 
following  the  remaining  lumbar  nerves  ;  Cr,  the 
anterior  crural,  and  o,  the  obturator  nerve  ;  S  1, 
the  first  sacral,  and  the  following  numbers  2  to  5, 
the  remaining  sacral  nerves  ;  6,  the  coccygeal 
nerve  ;  Sc,  the  great  sciatic  nerve;  +,  +,  the 
filum  terminale  of  the  cord. 

On  the  right  side  of  the  figure  the  following 
letters  indicate  jDarts  of  the  sympathetic  nerves; 
viz.,  «,  the  superior  cervical  ganglion  communi- 
cating with  the  upper  cervical  spinal  nerves  and 
continued  below  in  the  great  sympathetic  cord  ; 
h,  the  middle  cervical  ganglion  ;  c,  d,  the 
lower  cervical  ganglion  united  with  tlie  first 
dorsal  ;  rf',  the  eleventh  dorsal  ganglion  ;  from 
the  fifth  to  the  ninth  dorsal  ganglion  the  origins 
of  the  great  splanchnic  nerve  are  shown  ;  I,  the 
lowest  dorsal  or  upper  lumbar  ganglion  ;  ss,  the 
upper  sacral  ganglion.  In  the  whole  extent  of  the 
sympathetic  cord,  the  twigs  of  union  with  the 
spinal  nerves  are  shown. 
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SuMJiARY. — The  hypoglossal  nerve 
sup})]ies,  either  alone  or  in  union  with 
branches  of  the  spinal  nerves,  all  the 
muscles  connected  with  the  os  hyoides, 
including  those  of  the  tongue,  with  the 
jTj  exception  of  the  digastric,  stylo-liyoid, 

mylo-hyoid  and  the  middle  constrictor 
of  the  pharynx.  It  also  suppHes  the 
sterno-thyroid  muscle. 

It  is  connected  with  tlic  following 
nerves,  viz.,  pneumo-gastric,  lingual, 


three  upper  cervical  nerve? 
sympathetic. 


and  the 
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B.  SPIHAIi  l^SRVES. 

The  spinal  nerves  are  characterised 
by  their  origin  from  the  spinal  cord, 
and  their  direct  transmission  outwards 
from  the  spinal  canal  in  the  intervals 
between  the  vertebra3.  Taken  together, 
these  nerves  consist  of  thirty-one  pairs  ; 
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and,  according  to  the  region  in  which  they  issue  from  the  spinal  canal, 
they  are  named  cervical,  dorsal,  lumbar,  sacral,  and  coccygeal. 

By  universal'usage  each  pair  of  nerves  in  the  dorsal,  lumbar,  and  sacral 
regions  is  named  in  correspondence  with  the  yertebra  beneath  which  it 
emerges.  Of  the  remaining  eight  pairs  of  nerves  between  the  cranium 
and  the  first  dorsal 'nerve,  the  uppermost  is  placed  above  the  atlas,  and 
the  second  and  following  nerves  below  the  seven  cervical  vertebra3  in 
succession.  These  eight  pairs  are  usually  reckoned  as  eight  cervical 
nerves,  but  the  first  is  also  distinguished  by  the  name  of  sub-occipital 
nsrve.  The  nerves  of  the  thirty-first  pair  emerge  from  the  lower  end 
of  the  sacral  canal,  pass  below  the  first  vertebra  of  the  coccyx,  and  are 
named  coccygeal. 

Although  the  plan  of  counting-  eight  cervical  nerves  is  continued  in  this  work 
for  the  sake  of  convenience,  it  being  that  which  is  most  frequently  followed,  it  is 
by  no  means  intended  to  represent  this  method  as  the  best  or  as  scientifically  cor- 
rect. The  phin  of  AVillis,  Vvdio  reckoned  the  sub-occipital  as  a  cranial  nerve,  had 
at  least  the  advantage  that  it  made  the  numbers  of  the  remaining  seven  cer- 
vical nerves  correspond  each  with  the  vertebra  beneath  which  it  emerged,  as  do 
the  dorsal,  lumbar  and  sacral  nerves  ;  and  if  the  sub-occipital  nerve,  while 
recognised  as  the  first  spinal  nerve,  were  to  be  kept  distinct  from  the  seven 
w]iich  succeed,  a  more  uniform  system  of  nomenclature  would  l)e  arrived  at  than 
that  which  is  at  jDresent  in  most  common  use. 

Varieties. — Sometimes  an  additional  coccygeal  nerve  exists.  Among  seven 
cases  which  appear  to  have  been  examined  with  great  care.  Professor  Schlemm 
("  Observat.  Nenrologicas,"  Berolini,  1834)  found  two  coccygeal  nerves  on  each 
side  in  one  instance,  and  on  one  side  in  ano&her  case.  In  all  the  rest  there  was 
only  a  single  coccygeal  nerve  on  each  side. 

THE  ROOTS  OF  THE  SPIiTAL  XERVES. 

Each  spinal  nerve  springs  from  the  spinal  cord  by  two  roots  which 
approach  one  another  as  they  quit  the  spmal  canal,  and  join  in  the 
corresponding  intervertebral  foramen  into  a  single  cord  ;  and  each  cord 
so  formed  separates  immediately  into  two  divisions,  one  of  which  is 
destined  for  parts  m  front  of  the  spine,  the  others  for  parts  behind  it. 

Btructiirs. — The  posterior  roots  of  the  nerves  are  distinguished  from 
the  anterior  roots  by  their  greater  size,  as  well  as  by  the  greater  thick- 
ness of  the  fasciculi  of  which  they  are  composed.  Each  spinal  nerve 
is  furnished  with  a  ganglion  situated  on  the  posterior  root :  but  the 
first  cervical  or  sub-occipital  nerve  is  in  some  cases  without  one.  The 
size  of  the  ganglion  is  in  proportion  to  that  of  the  nerve  on  w^hich 
it  is  formed. 

The  ganglia  are  in  general  placed  in  the  intervertebral  foramina, 
immediately  beyond  the  points  at  which  the  roots  perforate  tlie  dura 
mater  lining  the  spinal  canal.  The  first  and  second  cervical  nerves,  how- 
ever, which  leave  the  spinal  canal,  over  the  lamina3  of  the  vertebree,  have 
their  ganglia  opposite  those  parts.  The  ganglia  of  the  sacral  nerves  are 
contained  in  the  spinal  canal,  that  of  the  last  nerve  being  occasionally 
at  some  distance  from  the  point  at  which  the  nerve  issues.  The  gan- 
glion of  the  coccygeal  nerve  is  placed  within  the  canal  in  the  sac  of 
dura  mater,  and  at  a  variable  distance  from  the  origin  of  the  nerve. 

The  fibres  of  the  posterior  root  of  the  nerve  divide  into  two  bundles 
as  they  approach  the  ganglion,  and  the  inner  extremity  of  the  oval- 
shaped  ganglion  is  sometimes  bilobate^  the  lobes  corresponding  to  the 
two  bundles  of  fibres. 
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The  anterior  roots  of  the  spinal  nerves  are,  as  will  be  inferred  from 
what  has  been  already  stated,  the  smaller  of  the  two  ;  they  are  devoid 
of  ganglionic  enlargement,  and  their  fibres  are  collected  into  two 
bundles  near  the  intervertebral  ganglion,  as  in  the  posterior  root. 

Size. — The  roots  of  the  upper  cervical  nerves  are  smaller  than  those 
of  the  lower  nerves,  the  first  being  much  the  smallest.  The  posterior 
roots  of  these  nerves  exceed  the  anterior  in  size  more  than  m  the  other 
spinal  nerves,  and  they  are  likewise  composed  of  fasciculi  which  are 
considerably  larger  than  those  of  the  anterior  roots. 

Fig.  352.  —  Different 
Views  op  a  portion  of 
THE  Spinal  Cord  fko:\i 
THE  Cervical  Region 
with  the  Roots  of* 
the  Nerves.  Slightly 
enlarged.  (A.T.) 

In  A,  the  anterior  sur- 
face of  the  specimen  is 
shown,  the  anterior  nerve- 
root  of  the  right  side 
being  divided  ;  in  B,  a 
view  of  the  right  side  is 
given ;  in  C,  the  upper 
surface  is  shown  ;  in  D, 
the  nerve-roots  and  gan- 
glion are  shown  from 
below.  1,  the  anterior 
median  fissure  ;  2,  pos- 
terior median  fissure  ;  3, 
antsrior  lateral  depres- 
sion, over  which  the  ante- 
rior nerve-roots  are  seen 
to  spread ;  4,  posterior 
lateral  groove,  into  which 
the  posterior  roots  are 
seen  to  sink  ;  5,  anterior 
roots  passing  the  ganglion  ■: 
5',  in  A.  the  anterior  root 
divided  ;  6,  the  posterior  roots,  the  fibres  of  which  enter  the  ganglion,  6'  ;  7,  the  united 
or  compound  nerve  ;  T,  the  posterior  primary  branch  seen  in  A  and  D  to  be  derived  in 
part  from  the  anterior  and  in  part  from  the  posterior  root. 

The  roots  of  the  dorsal  nerves,  exception  being  made  of  tlie  first,  which 
resembles  the  lowest  cervical  nerves  and  is  associated  with  them  in  a 
part  of  its  distribution,  are  of  small  size,  and  vary  but  slightly,  or  not 
at  all,  from  the  second  to  the  last.  The  fasciculi  of  both  roots  are 
thinly  strewed  over  the  spinal  cord,  and  are  slender,  those  of  the 
posterior  exceeding  in  thickness  those  of  the  anterior  root  in  only  a 
small  degree. 

The  roots  of  the  lower  hmdar,  and  of  the  upper  samd  nerves,  are  the 
largest  of  all  the  spinal  nerves  ;  those  of  the  lowest  sacral  and  of  the 
coccygeal  nerve  are,  on  the  other  hand,  the  slenderest.  All  these 
nerves  are  crowded  together  round  the  lower  end  of  the  cord.  Of 
these  nerves  the  anterior  roots  are  the  smaller,  but  the  disproportion 
between  the  anterior  and  posterior  roots  is  not  so  great  as  in  the 
cervical  nerves. 

Iisngth  of  the  nerves  in  tlie  spinal  canal. — The  place  at 
which  the  roots  of  the  upper  cervical  nerves  are  connected  with  the 
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spinal  cord  being  nearly  opposite  the  foramina  by  which  they  respec- 
tively leave  the  canal,  these  roots  are  comparatively  short.  But  the 
distance  between  the  two  points  referred  to  is  gradually  augmented 
from  nerve  to  nerve  downwards,  so  that  the  place  of  origin  of  the  lower 
cervical  nerves  is  the  breadth  of  at  least  one  vertebra,  and  that  of  the 
lower  dorsal  nerves  abont  the  breadth  of  two  vertebrce  above  the  fora- 
mina by  which  they  respectively  emerge  from  the  canal.  Moreover,  as 
the  spinal  cord  extends  no  farther  than  the  first  lumbar  vertebra,  the 
length  of  the  roots  of  the  lumbar,  sacral  and  coccygeal  nerves  increases 
rapidly  from  nerve  to  nerve,  and  in  each  case  may  be  estimated  by  the 
distance  of  the  foramen  of  exit  from  the  extremity  of  the  cord.  0  wing- 
to  their  length,  and  the  appearance  they  present  in  connection  with  the 
spinal  cord,  the  aggregation  of  the  roots  of  the  nerves  last  referred  to 
has  been  named  the    cauda  equina.' 

The  direction  the  roots  take  within  the  canal  requires  brief  notice. 
The  first  cervical  nerve  is  directed  horizontally  outwards.  The  roots 
of  the  lower  cervical  and  dorsal  nerves  at  first  descend  over  the  spinal 
cord,  held  in  contact  with  it  by  the  arachnoid,  till  they  arrive  opposite 
the  several  intervertebral  foramina,  where  they  are  directed  horizontally 
outwards.  The  nerves  of  the  cauda  equina  run  in  the  direction  of  the 
spinal  canal. 

Division  of  tlie  nerves. — The  two  roots  of  each  of  the  spinal 
nerves  unite  immediately  beyond  the  ganglion,  and  the  trunk  thus 
formed  separates,  as  already  mentioned,  into  two  divisions,  an  anterior 
and  a  posterior,  which  are  called  primary  branches  or  divisions. 

In  the  detailed  description  of  the  spinal  nerves  which  follows,  we  shall 
begin  with  their  posterior  primary  divisions,  calling  attention  first  to 
certain  characters  common  to  the  w^hole  of  them,  and  afterwards  stating 
separately  the  arrangement  peculiar  to  each  group  of  nerves  (cervical, 
dorsal,  &c.) 

POSTERIOR    PRIMARY  DIVISIOETS    OF  THE  SPIHAL 

IsTERVES. 

The  posterior  divisions  of  the  spinal  nerves  are,  with  few  exceptions, 
smaller  than  those  given  to  the  fore  part  of  the  body.  Springing  from 
the  trunk  which  results  from  the  union  of  the  roots  of  the  nerve  in  the 
intervertebral  foramen,  or  frequently  by  separate  fasciculi  from  each  of 
the  roots,  each  turns  backwards  at  once,  and  soon  divides  into  two 
parts,  distinguished  as  external  and  internal,  distributed  to  the  muscles 
and  the  integument  behind  the  spine.  The  first  cervical,  the  fourth  and 
fifth  sacral  and  the  coccygeal  nerve  are  the  only  nerves  the  posterior 
divisions  of  which  do  not  separate  into  external  and  internal  branches. 

The  Sub-occipital  Nerve. — The  posterior  division  of  the  sub-occi- 
pital nerve,  which  is  the  larger  of  the  two  primary  divisions,  emerging 
over  the  arch  of  the  atlas,  between  this  and  the  vertebral  artery,  enters 
the  space  bounded  by  the  larger  rectus  and  the  two  oblique  muscles, 
and  divides  into  branches  for  the  surrounding  muscles. 

a.  One  branch  descends  to  the  lower  oblique  muscle  and  gives  a  filament, 
throug-h  or  over  the  fibres  of  that  muscle,  to  join  the  second  cervical  nerve. 

h.  Another  ascends  over  the  larger  rectus  muscle,  supplying  it  and  the  smaller 
rectus. 

c.  A  third  enters  the  upper  oblique  muscle, 

d.  A  fourth  sinks  into  the  complexus,  where  that  muscle  covers  the  nerve  and 
its  branches. 
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splenius  and  complexus  have  been  divided  in  the  neck,  and  the  erector  spinse  separated 
and  partially  removed  in  the  back,  so  as  to  expose  the  deep  issue  of  the  nerves. 

a,  a,  lesser  occipital  nerve  from  the  cervical  plexus  ;  1,  external  muscular  branches  of 
the  first  cervical  nerve  and  union  by  a  loop  with  the  second  ;  2,  placed  on  the  rectus 
capitis  posticus  major,  marks  the  great  occipital  nerve  passing  round  the  short  muscles 
and  piercing  the  complexus  ;  the  external  branch  is  seen  to  the  outside  ;  2',  cranial  dis- 
tribution of  the  great  occipital  ;  3,  external  branch  of  the  posterior  primary  division  of 
the  third  nerve  ;  3',  its  internal  branch,  or  third  occipital  nerve  ;  4',  5',  6',  7',  8', 
internal  branches  of  the  several  corresponding  nerves  on  the  left  side  ;  the  external 
branches  of  these  nerves  preceding  to  muscles  are  displayed  on  the  right  side  :  dl  io 
d  6,  and  thence  to  d  12,  external  muscular  branches  of  the  posterior  primaiy  divisions  of 
the  twelve  dorsal  nerves  on  the  right  side  ;  cZ  1',  to  d  6',  the  internal  cutaneous  branches 
of  the  six  upper  dorsal  nerves  on  the  left  side  ;  d  7'  to  d  12',  cutaneous  branches  of  the 
six  lower  dorsal  nerves  from  the  external  branches  ;  I,  I,  external  branches  of  the  pos- 
terior primary  branches  of  several  lumbar  nerves  on  the  right  side  piercing  the  muscles, 
the  lower  descending  over  the  gluteal  region  ;  l\  I',  the  same  more  superficially  on  tlie  left 
side  ;  .9,  s,  on  the  right  side,  the  issue  and  union  by  loops  of  the  posterior  primary 
divisions  of  four  sacral  nerves  ;  s',  s',  some  of  these  distributed  to  the  skin  on  the  left  side. 

A  c7ifaneou^  hrancli  is  occasionally  given  to  the  back  of  the  head  ;  it  accom- 
panies the  occipital  artery,  and  is  connected  beneath  the  integ-ument  with  the 
great  and  small  occipital  nerves. 

Cervical  Nerves  (excepi'uuf  ike-  si/h-occipifal).  —  The  external 
branches  give  only  muscular  offsets,  and  are  disti-ibtited  to  the  splenius 
and  the  slender  muscles  prolonged  to  the  neck  from  the  erector  spinas, 
viz.,  the  cervicalis  ascendens,  and  the  transversal  is  colli  with  the 
trachelo-mastoid.  That  of  the  second  nerve  is  the  largest  of  the 
series  of  external  branches,  and  is  often  united  to  the  corresponding 
branch  of  the  third  ;  it  supplies  the  complexus  muscle  which  covers 
it,  and  ends  in  the  splenius  and  trachelo-mastoid  muscles. 

The  internal  brandies,  larger  than  the  external,  are  differently 
disposed  at  the  upper  and  the  lower  parts  of  the  neck.  That  of  the 
second  cervical  nerve  is  named,  from  its  size  and  destination,  the  great 
occipital,  and  requires  separate  notice.  The  rest  are  directed  inwards 
to  the  spinous  processes  of  the  vertebrae.  Those  derived  from  the  third, 
fourth,  and  fifth  nerves  pass  over  the  semispinalis  and  beneath  the 
complexus  muscle,  and,  having  reached  the  spines  of  the  vertebras, 
turn  transversely  outwards  and  are  distributed  in  the  integument  over 
the  trapezius  muscle.  From  the  cutaneous  branch  of  the  third  nerve  a 
branch  passes  upwards  to  the  integument  on  the  lower  part  of  the 
occiput,  lying  at  the  inner  side  of  the  great  occipital  nerve,  and  is  some- 
times called  third  occipital  nerve. 

Between  the  inner  branches  of  the  first  three  cervical  nerves,  beneath  the 
complexus,  there  are  frequently  communicating  fasciculi ;  and  this  communica- 
tion Cruveilhier  has  designated  as  "  the  posterior  cervical  plexus.' 

The  internal  branches  from  the  lowest  three  cervical  nerves  are  placed 
beneath  the  semispinalis  muscle,  and  end  in  the  muscular  structure^ 
without  famishing  (except  occasionally  the  sixth)  any  offset  to  the  skin» 
These  three  nerves  are  the  smallest  of  the  series. 

The  (jreat  occipital  nerve  is  directed  upwards  on  the  lower  oblique 
muscle,  and  is  transmitted  to  the  surface  through  the  complexus  and 
trapezius  muscles,  giving  twigs  to  the  complexus.  Ascending  with 
the  occipital  artery,  it  divides  into  branches  which  radiate  over  the 
occipital  part  of  the  occipito-frontalis  muscle,  some  appearing  to  enter 
the  muscle,  and  others  joining  the  smaller  occipital  nerve. 

An  auricular  branch  is  sometimes  supplied  to  the  back  of  the  ear  by  the  great 
occipital  nerve. 
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DoESAL  Nerves. — The  external  "branclies  increase  in  size  from 
above  downwards.  They  are  directed  through  or  beneath  the  longis- 
shnus  dorsi  to  the  space  between  that  mnscle  and  the  iho-costalis  and 
accessorius  ;  they  supply  both  those  muscles,  together  with  the  small 
muscles  continued  upwards  from  the  erector  spin^e  to  the  neck,  and 
also  the  levatores  costarum.  The  lower  five  or  six  nerves  give  cuta- 
neous twigs,  which  are  transmitted  to  the  mtegiiment  in  a  line  with 
the  angles  of  the  ribs. 

The  internal  "branclies  of  the  upper  six*  dorsal  nerves  appear  in  the 
interval  between  the  multifidus  spinse  and  the  seraispinalis  dorsi  ;  they 
supply  those  muscles,  and  become  cutaneous  by  the  side  of  the  spinous 
processes  of  the  vertebroe.  The  cutaneous  branch  of  the  second 
nerve,  and  sometimes  otliers,  reach  as  far  as  the  scapula.  The  internal 
branches  of  the  lower  six  dorsal  nerves  are  placed  between  the  multi- 
fidus spina3  and  longissimus  dorsi,  and  end  in  the  multifidus  without 
giving  branches  to  the  integument.  Where  cutaneous  nerves  are  sup- 
plied by  the  internal  branches,  there  are  none  from  the  external  branclies 
of  the  same  nerve,  and  vice  verm. 

Lumbar  Nerves. — The  external  branches  enter  the  erector  spinse, 
and  give  filaments  to  tlie  intertransverse  mnscles.  From  the  upper 
three,  cutaneous  nerves  are  supplied  ;  and  from  the  last,  a  iiiscicuhis 
descends  to  the  corresponding  branch  of  the  first  sacral  nerve.  The 
cuianeous  nerves  given  from  the  external  branches  of  the  first  three 
lumbar  nerves,  pierce  the  fleshy  part  of  the  ilio-costalis,  and  the 
aponeurosis  of  the  latissimus  dorsi :  they  cross  the  iliac  crest  near  the 
edge  of  the  erector  spime,  and  terminate  in  the  mtegument  of  the 
gluteal  region.  One  or  more  of  the  filaments  may  be  traced  as  far  as 
the  great  trochanter  of  the  femur. 

The  internal  "branches  wind  backwards  in  grooves  close  to  the  articu- 
lar processes  of  the  vertebra,  and  sink  into  the  mulifidus  spmce  muscle. 

Sacral  Nerves. — The  posterior  division  of  the  nerves,  except  the 
last,  issue  from  the  sacrum  through  its  posterior  foramina.  The  first 
three  are  covered  at  their  exit  from  the  bone  by  the  multifidus  spmse 
muscle,  and  bifurcate  like  the  posterior  trunks  of  the  other  spinal 
nerves  ;  but  the  remaining  two,  which  continue  below  that  muscle, 
have  a  peculiar  arrangement,  and  require  separate  examination. 

The  internal  "branches  of  the  first  three  sacral  nerves  are  small,  and 
are  lost  in  the  multifidus  spinse  muscle. 

The  external  branches  of  the  same  nerves  are  united  with  one 
another,  and  with  the  last  lumbar  and  fourth  sacral  nerves,  so  as  to 
form  a  series  of  anastomotic  loops  on  the  upper  part  of  the  sacrum. 
These  branches  are  then  directed  outwards  to  the  cutaneous  or  posterior 
surface  of  the  great  sacro-sciatic  ligament,  where,  covered  by  the  gluteus 
maximus  muscle,  they  form  a  second  series  of  loops,  and  end  in  cuta- 
neous nerves.  These  pierce  the  great  gluteus  muscle  in  the  direction 
of  a  line  from  the  posterior  iliac  spine  to  the  tip  of  the  coccyx.  They 
are  commonly  three  in  number — one  is  near  the  innominate  bone, 
another  opposite  the  sacrum,  and  the  third  about  midway  betw^een  the 
other  two.    All  are  directed  outwards  over  the  great  gluteal  muscle. 

In  six  dissections  by  Ellis  this  arrang-ement  was  found  to  be  the  most  fre- 
quent. The  variations  to  which  it  is  liable  are  these  : — the  first  nerve  may  not 
take  part  in  the  formation  of  the  second  series  of  loops,  and  the  fourth  may 
be  associated  with  them. 
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The  posterior  divisions  of  the  last  two  sacral  nerves  are  smaller  than 
those  above  them,  and  are  not  divided  into  external  and  internal 
branches.  They  are  connected  with  each  other  by  a  loop  on  the  back 
of  the  sacrum,  and  the  lowest  is  joined  in  a  similar  manner  with  the 
coccygeal  nerve  ;  one  or  two  small  filaments  from  these  sacral  nerves 
are  distributed  behind  the  coccyx. 

Coccygeal  Nerve. — The  posterior  division  of  the  coccygeal  nerve  is 
very  small,  and  separates  from  the  anterior  primary  portion  of  the 
nerve  in  the  sacral  canal.  It  is  joined  by  a  communicating  filament 
from  the  last  sacral  nerve,  and  ends  in  the  fibrous  structure  covering 
the  posterior  surface  of  the  coccyx. 

AISTTEEIOR  PSIMAHY  DIVISIOIMS   OP   THE  SPI]SrAIi 

IvFEllVES. 

The  anterior  primary  divisions  of  the  spinal  nerves  are  distributed 
to  the  parts  of  the  body  situated  in  front  of  the  vertebral  cokimn,  in- 
cluding the  limbs.  They  are,  for  the  most  part,  considerably  larger 
than  the  posterior  divisions. 

The  anterior  division  of  each  spinal  nerve  is  connected  by  one  or 
two  slender  filaments  with  the  sympathetic.  Those  of  the  cervical, 
lumbar,  and  sacral  nerves  form  plexuses  of  various  forms ;  but  those  of 
the  dorsal  nerves  remain  for  the  most  part  separate  from  one  another. 

CEEYICAL  ITERVES. 
The  anterior  divisions  of  the  four  upjDcr  cervical  nerves  form  the 
cervical  plexus.  They  appear  at  the  side  of  the  neck  between  the 
scalenus  inedius  and  rectus  anticus  major  muscles.  They  are  each 
connected  by  a  communicatin.2:"  filament  with  the  first  cervical  ganglion 
of  the  sympathetic  nerve,  or  with  the  cord  connecting  that  ganglion 
with  the  second. 

The  anterior  divisions  of  the  four  lower  cervical  nerves,  larger  than 
those  of  the  upper  four,  appear  between  the  scaleni  muscles,  and, 
together  with  that  of  the  first  dorsal,  go  to  form  the  brachial  plexus. 
They  are  each  connected  by  a  filament  with  one  of  the  two  lower  cervical 
ganglia  of  the  sympathetic,  or  with  the  plexus  on  the  vertebral  artery. 

The  anterior  divisions  of  the  first  and  second  nerves  require  a  notice 
separately  from  the  description  of  the  nerves  of  the  cervical  plexus. 

SUB-OCCIPITAL  ITEBVE. 

The  anterior  primary  division  of  the  first  nerve  runs  forwards  in  a 
groove  on  the  atlas,  and  bends  dovviiwards  in  front  of  the  transverse 
process  of  that  vertebra  to  join  the  second  nerve.  In  this  course  for- 
wards it  lies  beneath  the  vertebral  artery,  and  at  the  inner  side  of  the 
rectus  lateralis  muscle,  to  which  it  gives  a  branch.  As  it  crosses  the 
foramen  in  the  transverse  process  of  the  atlas,  the  nerve  is  joined  by  a 
filament  from  the  sympathetic ;  and  from  the  loop  which  it  makes  in 
front  of  the  transverse  process,  branches  are  supplied  to  the  two  anterior 
recti  muscles.  Short  filaments  connect  this  part  of  the  nerve  with  the 
pneumo-gastric,  the  hypoglossal,  and  the  sympathetic  nerves. 

Valentin  notices  filaments  distributed  to  the  articulation  of  the  occipital  bone 
with  the  atlas,  and  to  the  mastoid  process  of  the  temporal  bone. 
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SECOND    CEBVICAL  NERVE. 

The  anterior  division  of  the  second  cervical  nerve,  beginning?  between 
fche  arches  of  the  first  two  yertebrre,  is  directed  forwards  between  their 
transverse  processes,  being  pLaced  outside  the  vertebral  artery  and 
beneath  the  intertransverse  and  other  muscles  fixed  to  those  processes 
In  front  of  the  intertransverse  muscles,  tlie  nerve  divides  into  an 
ascending  part,  which  joins  the  first  cervical  nerve,  and  a  descending'- 
part  to  the  third.  ^ 


Fi^.  354. — DiASRAMMATrc 
Outline  of  the  Cer- 
vical AND  Brachial 
Plexuses.    (A.  T.)  a 

The  nerves  are  separated 
from  the  spinal  cord  at 
their  origin  and  are  sup- 
posed to  be  viewed  from 
before.  Cl,  is  placed  op- 
posite the  roots  of  the  first 
cervical  or  sub-occipital 
nerve,  and  the  Roman  num- 
bers in  succession  from  11, 
to  VIIT,  opposite  the  roots 
of  the  corresponding  cer- 
vical nerves  ;  DI,  is  placed 
opposite  to  the  roots  of  the 
first  dorsal  nerve,  and  11, 
and  TIT,  opposite  the  second 
and  third  nerves  ;  the  origiu 
of  the  posterior  primary 
branch  is  shown  in  all  the 
nerves  :  of  these  p  2,  indi- 
cates the  great  occipital 
from  the  second,  and  p  3, 
the  smallest  occipital  nerve 
from  the  third.  Cervical 
plexus  :  1,  anterior  primary- 
branch  of  the  first  cervical 
nerve  and  loop  of  union  with 
the  second  nerve  ;  2,  lesser 
occipital  nerve  proceeding  in 
this  case  from  the  second 
cervical  nerve,  more  fre- 
quently from  the  second  and 
third ;  3,  great  auricular 
nerve  from  the  second  and 
third  ;  3',  superficial  cervical 
nerve  from  the  third  ;  3 
communicating  branches  to- 
the  descendens   noni  from 

the  second  and  third ;  3  s,  communicating  to  the  spinal  accessory  from  the  second,  third, 
and  fourth  ;  4,  supraclavicular  and  supra-acromial  descending  nerves  :  the  loops  or- 
arches  of  communication  between  the  four  ui>per  cervical  nerves,  and  between  the  fourtli 
and  fifth,  are  shown  ;  4',  the  phrenic  nerve  springing  from  the  fourth  and  fifth  nerves. 
BracJdal  plexus :  V,  to  VIIl',  and  D',  the  five  roots  of  the  brachial  plexus  ;  5,  the 
rhomboid  nerve  ;  b',  suprascapular  ;  5",  posterior  thoracic  ;  6,  nerve  to  the  subclavius. 
muscle  ;  7,  7,  inner  and  outer  anterior  thoracic  nerves  ;  8,  8',  8",  upper  and  lower  sub- 
scapular nerves.  In  the  larger  nerves  proceeding  to  the  shoulder  and  arm  from  the 
plexus,  those  of  the  anterior  division  are  represented  of  a  lighter  shade,  those  belonging 
to  the  posterior  division  darker ;  ec,  external  cutaneous  or  musculo-cutaneous  ;  m,  median  ; 
%i,  ulnar,  ic,  internal  cutaneous  ;  u-,  nerve  of  "Wrisberg  ;  r,  musculo-spiral ;  c,  circum- 
flex ;  i,  intercostal  nerves  ;     lateral  branch  of  the  same  ;  Ui,  intercosto-humerai  nerves. 
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CERVICAL  PLEXUS. 

The  cervical  plexus  is  formed  by  tlie  anterior  divisions  of  the  first 
four  cervical  nerves,  and  distributes  branches  to  some  of  the  muscles  of 
the  neck,  and  to  a  portion  of  the  integument  of  the  head  and  neck.  It 
is  placed  opposite  the  first  four  vertebrsg,  beneath  the  sterno-mastoid 
muscle,  and  rests  against  the  middle  scalenus  muscle  and  the  levator 
anguli  scapula.  The  disposition  of  the  nerves  in  the  plexus  is  easily 
recognised.  Each  nerve,  except  the  first,  branches  into  an  ascending 
and  a  descending  part :  and  these  are  united  in  communicating  loops 
•with  the  contiguous  nerves.  From  the  union  of  the  second  and  third 
nerves,  superficial  branches  are  supplied  to  the  head  and  neck  ;  and  from 
the  junction  of  the  third  with  the  fourth,  arise  the  cutaneous  nerves  of 
the  shoulder  and  chest.  Muscular  and  communicating  branches  spring 
from  the  same  nerves. 

The  BRANCHES  of  the  plexus  may  be  separated  into  two  sets — a 
superficial  and  deep ;  the  superficial  consisting  of  those  which  ramify 
over  the  cervical  fascia,  supplying  the  integument  and  some  also  the 
platysma  ;  the  deep  comprising  branches  which  are  distributed  for  the 
most  part  to  the  muscles.  The  superficial  nerves  may  be  subdivided 
into  ascending  and  descending ;  the  deep  nerves  into  an  internal  and 
external  series. 

Superficial  AscENDiNa  Branches. 

Superficial  cervical  nerve. — This  nerve  takes  origin  from  the 
second  and  third  cervical  nerves,  turns  forward  over  the  sterno-mastoid 
muscle  about  the  middle,  and,  after  perforating  the  cervical  fascia, 
divides  beneath  the  platysma  myoides  into  two  branches,  which  are  dis- 
tributed to  the  anterior  and  lateral  parts  of  the  neck. 

a.  Tlie  ujpper  hvaiicli  gives  an  ascending"  twig  which  accompanies  the  external 
jngular  vein,  and  communicates  freely  with  the  facial  nerve  (cervico-facial 
division)  ;  it  is  then  transmitted  through  the  platysma  to  the  surface,  supplying 
that  muscle,  and  ramifies  in  the  integument  of  the  upper  half  of  the  front  of 
the  neck,  filaments  reaching  as  high  as  the  lower  maxilla.' 

&.  The  lower  branch  likewise  pierces  the  platysma,  and  is  distributed  below 
the"  preceding,  its  filaments  extending  in  front  as  low  as  the  sternum. 

The  superficial  cervical  nerve  may  arise  from  the  plexus  in  the  form  of  two  or 
more  distinct  branches.  Thus  Valentin  describes  three  superficial  cervical 
nerves,  which  he  names  superior,  middle,  and  inferior.  ("  Sommerring  v.  Bau," 
,&c.) 

While  the  superficial  cervical  nerve  ramifies  over  the  platysma  myoides,  the 
facial  nerve  is  beneath  the  muscle.  According  to  Valentin  many  anastomotic 
arches  are  foraied  on  the  side  of  the  neck  between  those  two  nerves,  as  well  as 
between  the  branches  of  the  former,  one  with  another 

Great  auricular  nerve. — This  nerve  winds  round  the  outer  border 
of  the  sterno-mastoid,  and  is  directed  obliquely  upwards  beneath  the 
platysma  myoides,  between  the  muscle  and  the  deep  fascia  of  the  neck, 
to  the  lobe  of  the  ear.  Here  the  nerve  gives  a  few  small  branches  to 
the  face,  and  ends  in  the  auricular  and  mastoid  branches. 

a.  The  auricular  tranches  are  directed  to  the  back  of  the  external  ear,  on 
which  they  ramify,  and  are  connected  with  twigs  derived  from  the  facial  nerve. 
One  of  these  branches  reaches  the  outer  surface  of  the  ear  by  a  fissure  between 
the  antihelix  and  the  concha.  A  few  filaments  are  supplied  likevrise  to  the  outer 
part  of  the  lobule. 
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h.  The  mastoid  hranch  is  miited  to  the  posterior  auricular  branch  of  the  facial 
nerve,  and  ascends  over  the  mastoid  process  to  the  integument  behind  the  ear. 

c.  The  facial  branches  of  the  great  auricular  nerve,  which  extend  to  the 
integuments  of  the  face,  are  distributed  over  the  parotid  gland.  Some  slender 
filaments  penetrate  deeply  through  the  substance  of  the  gland,  and  communicate 
with  the  facial  nerve. 

Small  occipital  nerve. — The  smaller  occipital  nerve  varies  in  size, 
and  is  sometimes  double.  It  springs  from  the  second  cervical  nerve, 
and  is  directed  almost  vertically  to  the  head  along  the  posterior  border 
of  the  sterno-mastoid  muscle.  Having  perforated  the  deep  fascia  near 
the  cranium,  the  small  occipital  nerve  is  continued  upwards  between 
the  ear  and  the  great  occipital  nerve,  and  ends  in  cutaneous  filaments 
which  extend  upwards  in  the  scalp ;  it  communicates  with  branches 
from  the  larger  occipital  nerve,  as  well  as  with  the  posterior  auricular 
branch  of  the  facial.  It  appears  to  supply  sometimes  the  occipito- 
frontalis  muscle. 

The  auricular  Ijranch  is  distributed  to  the  upper  part  of  the  ear  on  the  posterior 
aspect,  and  to  the  elevator  muscle  of  the  auricle.  This  auricular  branch  is  an  offset 
from  the  great  occipital  nerve  when  the  smaU  occipital  is  of  less  size  than  usual. 

11.  Superficial  DESCENDixa  Branches. 

Supraclavicnlar  nerves. — The  descending  series  of  the  superficial 
nerves  are  thus  named.  There  are  two  of  these  nerves,  or,  in  some 
cases,  a  greater  number.  They  arise  from  the  third  and  fourth  cervical 
nerves,  and  descend  in  the  interval  between  the  sterno-mastoid  and  the 
trapezius  muscles.  As  they  approach  the  clavicle,  the  nerves  are  aug- 
mented to  three  or  more  in  number,  and  are  recognised  as  internal, 
middle,  and  posterior. 

a.  The  internal  (suprasternal)  branch,  which  is  much  smaller  than  the  rest^ 
ramifies  over  the  inner  half  of  the  clavicle,  and  terminates  near  the  sternum. 

1).  The  middle  hranch  (supraclavicular),  lying  opposite  the  interval  between 
the  pectoral  and  deltoid  muscles,  distributes  some  twigs  over  the  fore  part  of  the 
deltoid,  and  others  over  the  pectoral  muscle.  The  latter  join  the  small  cutaneous 
branches  of  the  intercostal  nerves. 

c.  The  external  ot:  j^osterior  hranch  (supra-acromial)  is  directed  outwards  over 
the  acromion,  and  the  clavicular  attachment  of  the  trapezius  muscle,  and  ends 
in  the  integument  of  the  outer  and  back  part  of  the  shoulder. 

III.  Deep  Branches  :  Inner  Series. 

Connecting  branches. — The  cervical  plexus  is  connected  near  the 
base  of  the  skull  with  the  trunks  of  the  pneumo-gastric,  hypoglossal,,, 
and  sympathetic  nerves,  by  means  of  filaments  intervening  between 
those  nerves  and  the  loop  formed  by  the  first  two  cervical  nerves  in 
front  of  the  atlas  (p.  560). 

Muscular  branches. — Brandies  to  the  anterior  recti  mtisdes  proceed 
from  the  cervical  nerves  close  to  the  vertebraa,  including  the  loop 
between  the  first  two  of  these  nerves. 

Ttvo  iranckes  to  the  ansa  hypoglossi,  one  from  the  second,  the  other 
from  tlie  third  cervical  nerve,  descend  over  or  under  the  internal 
jugular  vein,  to  form  a  loop  of  communication  with  the  ramus  de- 
scendens  noni,  and  aid  in  the  supply  of  the  muscles  below  the  hyoid 
bone  (p.  567). 

Phrenic  nerve. — The  diaphragmatic  or  phrenic  nerve  passes  down 
through  the  lower  part  of  the  neck  and  the  thorax  to  its  destination. 
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It  commeiices  from  the  fourth  cervical  nerve,  and  receives  usually  a 
fasciculus  from  the  fifth.  As  it  descends  in  the  neck,  the  nerve  is 
inclined  inwards  over  the  anterior  scalenus  muscle  ;  and  near  the  chest 


Fig.  355. 


Fig.  355. — View  of  the  Superficial  Distribution  of  the  Nerves  PEOCEEDiNa  from 
THE  Cekvical  Plexus  (from  Sappey  after  Hirschfeld  and  Leveill^).  i 

1,  superficial  cervical  nerve  ;  2,  2,  descending  bra-nches  of  the  same  ;  3,  ascending 
branches  ;  4,  twigs  -uniting  with  the  facial  ;  5,  great  auricular  nerve  ;  6,  its  parotid 
branch  ;  7,  its  external  auricular  branch  ;  8,  twig  of  the  same  which  pierces  the  anricle 
to  pass  to  its  outer  surface  ;  9,  branch  to  the  deep  surface  of  the  pinna  ;  10,  its  union 
with  the  posterior  auricular  of  the  facial  nerve  ;  11,  small  occipital  nerve  ;  12,  its  branch 
which  unites  with  the  great  occipital  nerve  ;  13,  a  mastoid  branch  or  second  small 
occipital  ;  14,  twigs  from  this  to  the  back  of  the  neck  ;  15,  16,  supraclavicular  nerves  ; 
17,  18,  supra-acromial  nerves  ;  19,  branch  of  the  cervical  nerves  passing  into  the 
trapezius  muscle  ;  20,  spinal  accessory  distributed  to  the  same  and  receiving  a  uniting 
branch  from  the  cervical  nerves  ;  21,  branch  to  the  levator  scapuliB  ;  22,  trunk  of  the 
facial  nerve  ;  23,  its  posterior  auricular  branch  passing  into  the  occipital  and  posterior 
and  superior  auricular  muscles  ;  24,  its  cervico-facial  branches. 
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it  is  joined  by  a  filament  of  the  sympathetic,  and  sometimes  also  by 
another  filament  derived  from  the  fifth  and  sixth  cervical  nerves. 

As  it  enters  the  thorax  each  phrenic  nerve  is  placed  between  the  sub- 
clavian artery  and  vein,  and  crosses  over  the  internal  mammary  artery 
near  the  root.  It  then  takes  nearly  a  straight  direction,  in  front  of  the 
root  of  the  lung  on  each  side,  and  along  the  side  of  the  pericardium, — 
between  this  and  the  mediastinal  part  of  the  pleura.  Near  the  dia- 
phragm it  divides  into  branches,  which  separately  penetrate  the  fibres 
of  that  muscle,  and  then  diverging  from  each  other,  are  distributed  on 
the  under  surface. 

The  right  nerve  is  placed  more  deeply  than  the  left,  and  is  at  first 
directed  along  the  outer  side  of  the  right  innominate  vein,  and  the 
descending  vena  cava. 

The  nerve  of  the  left  side  is  a  little  longer  than  that  of  the  right,  in 
consequence  of  the  oblique  position  of  the  pericardium  round  which  it 
winds,  and  also  because  of  the  diaphragm  being  lower  on  this  than  on 
the  opposite  side.  This  nerve  crosses  in  front  of  the  arch  of  the  aorta 
and  the  pulmonary  artery  before  rea«ching  the  pericardium. 

Besides  the  terminal  hranches  supplied  to  the  diaphrag-m,  each  phrenic  nerve 
gives  filaments  to  the  pleura  and  pericardium  ;  and  receives  sometimes  an  offset 
from  the  union  of  the  descendens  noni  with  the  cervical  nerves.  Swan  notices 
this  union  as  occuning  only  on  the  left  side.  Luschka  describes  twigs  from  the 
lower  part  of  the  nerve  to  the  peritoneum,  the  inferior  cava,  and  the  right 
auricle  of  the  heart. 

One  or  two  filaments  of  the  nerve  of  the  right  side  join  in  a  small  ganglion 
with  branches  to  the  diaphragm  which  are  derived  from  the  solar  plexus  of  the 
sympathetic  ;  and  from  the  ganglion  twigs  are  given  to  the  suprarenal  capsule, 
the  hepatic  plexus,  and  the  lower  vena  cava.  On  the  left  side  there  is  a  junction 
between  the  phrenic  and  the  sympathetic  nerves  near  the  oesophageal  and  aortic 
openings  in  the  diaphragm,  but  without  the  appearance  of  a  ganglion. 

ly.  Deep  Branches  :  External  Series. 

Muscular  "branches. — The  sterno-mastoid  receives  a  branch  from 
the  second  cervical  nerve.  Two  branches  proceed  from  the  third  nerve 
to  the  levator  anguli  scapulae  ;  and  from  the  third  and  fourth  cervical 
nerves,  as  they  leave  the  spinal  canal,  branches  are  given  to  the  middle 
scalenus  muscle.  Further,  the  trapezius  has  branches  prolonged  to  it ; 
and  thus,  like  the  sterno-mastoid,  this  muscle  receives  nerves  from  both 
the  spinal  accessory  and  the  cervical  plexus. 

Connection  Kith  the  sjyinal  accessory  ner've. — In  the  substance  of  the  sterno- 
mastoid  muscle,  this  nerve  is  connected  with  the  branches  of  the  cervical  plexus 
furnished  to  that  muscle.  It  is  also  connected  with  the  branches  distributed  to 
the  trapezius — the  union  between  the  nerves  being  beneath  the  muscle,  and 
liaving  the  appearance  of  a  plexus ;  and  with  another  branch  of  the  cervical 
plexus  in  the  interval  between  the  two  muscles. 

Summary  of  tee  cervical  plexus. — From  the  cervical  plexus  are 
distributed  cutaneous  nerves  to  the  back  of  the  head,  to  part  of  the  ear 
and  face,  to  the  anterior  half  of  the  neck,  and  to  the  upper  part  of 
the  trunk.  The  muscles  supplied  with  nerves  from  the  plexus  are  the 
sterno-mastoid,  the  platysma,  and  the  lower  hyoid  muscles  in  part  j 
the  anterior  recti  capitis,  the  levator  anguli  scapulae,  the  trapezius, 
the  scalenus  medius,  and  the  diaphragm.    By  means  of  its  branches 


BEANCHES  FROM  THE  CERVICAL  PLEXUS.  581 

the  plexus  communicates  with  the  pueumo -gas trie,  spinal  accessory, 
hypoglossal,  and  sympathetic  nerves. 


Fig.  356. 


Fig."  356. — Deep  Dissection  of  the  Axilla,  showing  the  Brachial  Plexus  and 
NEIGHBOURING  Nerves  (from  Sappej  after  Hirsclifeld  and  Leveille).  i 

The  clavicle  has  been  sawn  through  near  its  sternal  end,  and  is  turned  aside  with  the 
muscles  attached  to  it  ;  the  subclavius  and  the  greater  and  lesser  pectoral  muscles  have 
been  removed  from  the  front  of  the  axilla.  1,  loop  of  union  between  the  descendens  noni 
and  a  branch  of  the  cervical  plexus  ;  2,  pneumo-gastric  ;  3,  phrenic  passing  down  to  the 
inner  side  of  the  scalenus  anticus  muscle  ;  4,  anterior  primary  division  of  the  fifth  cervical 
nerve  ;  5,  the  same  of  the  sixth  ;  6,  7,  the  same  of  the  seventh  and  eighth  cervical 
nerves  ;  8,  the  same  of  the  first  dorsal  nerve  ;  9,  9,  branch  from  the  plexus  to  the  sub- 
clavius muscle,  communicating  with  the  phrenic  nerve  ;  10,  posterior  thoracic  nerve  dis- 
tributed to  the  serratus  magnus  ;  11.  upper  anterior  thoracic  nerve  passing  into  the  great 
pectoral  muscle  ;  13,  lower  anterior  thoracic  distributed  to  the  lesser  pectoral  ;  14,  twig 
of  communication  between  these  two  nerves  ;  12,  suprascapular  nerve  passing  through  the 
suprascapular  notch  ;  15,  lower  of  the  two  subscapular  nerves  ;  16,  nerve  of  the  teres 
major  ;  17,  long  subscapular,  or  nerve  of  the  latissimus  dorsi  ;  18,  accessory  of 
the  internal  cutaneous  nerve  ;  19,  union  of  the  accessory  cutaneous  with  the  second 
and  third  intercostal  nerves  ;  20,  lateral  branch  of  the  second  intercostal  ;  21,  second 
internal  cutaneous  or  nerve  of  Wrisberg  ;  22,  internal  cutaneous  nerve  ;  23,  the  ulnar 
nerve  to  the  inside  of  the  axillary  artery,  passing  behind  the  vein,  and  having,  in 
this  case,  a  union  with  the  upper  division  of  the  plexus  ;  24,  the  median  nerve  im- 
mediately below  the  place  where  its  two  roots  embrace  the  artery,  Avhich  is  divided  above 
this  place  ;  25,  the  musculo-cutaneous  nerve  passing  into  the  coraco-brachialis  muscle  ; 
26,  the  musculo -spiral  nerve  passing  behind  the  divided  brachial  artery. 
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This  large  plexus,  from  which  the  nerves  of  the  upper  limbs  are 
supplied,  is  formed  by  the  union  of  the  anterior  trunks  of  the  four 
lower  cervical  and  first  dorsal  nerves  ;  and  it  further  receives  a  fas- 
ciculus from  the  lowest  of  the  nerves  (fourth),  which  goes  to  form  the 
cervical  plexus.  The  plexus  extends  from  the  lower  part  of  the  neck  to 
the  axillary  space,  and  terminates  opposite  the  coracoid  process  of  the 
scapula  in  large  nerves  for  the  supply  of  the  limb. 

The  manner  in  which  the  nerves  are  disposed  in  the  plexus  is  liable 
to  some  variation,  but  the  following  may  be  regarded  as  the  arrange- 
ment most  frequently  met  with.  The  fifth  and  sixth  cervical  join 
together  at  the  outer  border  of  the  scalenus  medius  to  form  an  upper 
trunk  ;  similarly  the  eighth  cervical  and  first  dorsal  unite  together 
between  the  scaleni  muscles  to  form  a  lower  trunk,  while  the  seveuth 
cervical  remains  single,  forming  a  middle  trunk. 

Soon  after  passing  the  outer  Ijorder  of  the  scaleni  muscles  each  pri- 
mary trunk  divides  so  as  to  form  an  anterior  and  a  posterior  branch 
The  anterior  branches  of  the  upper  and  middle  trunks  unite  together 
to  form  what  is  called  the  upper  or  oider  cord  of  the  plexus  ;  the  ante- 
rior branch  of  the  lower  trunk  forms  by  itself  the  lower  or  inner  cord  of 
the  plexus,  and  the  posterior  branches  of  all  three  trunks  unite  together 
to  form  the  muldle  or  posterior  cord.  The  cords  thus  formed  lie  side  by 
side  in  the  fore  part  of  the  plexus,  and  external  to  the  first  part  of  the 
axillary  vessels,  but  lower  down  they  are  placed,  one  on  the  outer  side 
of  the  axillary  artery,  one  on  the  inner  side,  and  one  behmd  that  vessel, 
and  are  continued  into  the  principal  nerves  for  the  arm. 

Varieties. — Instead  of  three  primary  trunks,  only  two  are  found  in  a  great 
number  of  instances.  This  arises  from  the  frequent  union  of  the  seventh  nerve 
with  the  trunk  formed  by  the  fifth  and  sixth  nerves,  which  takes  place  at  the 
outer  border  of  the  scaleni  muscles.  The  fasciculi  which  unite  to  form  the 
posterior  cord  are  generally  separated  at  a  higher  level  than  the  formation  of  the 
two  other  cords,  but  they  are  also  frequently  given  off  as  low  as  the  clavicle,  or 
even  farther  down.  As  regards  position,  the  fifth  and  sixth  nerves  or  the  fifth 
alone  not  unfrequently  pierce  the  upper  fibres  of  the  anterior  scalenus  muscle  ; 
the  fifth  nerve  has  even  been  found  to  pass  altogether  in  front  of  that  muscle. 
(Turner,  Nat.  Hist.  Review,  1864,  and  Jotu-n.  of  Anat.,  1872  ;  Henle,  Systematic 
Anatomy,  vol.  iii. ;  Lucas,  Guy's  Hosp.  Reports,  1875,  &c.) 

Branches. — The  branches  proceeding  from  the  plexus  are  numerous, 
and  maybe  conveniently  divided  into  two  classes — viz.,  those  that  arise 
above  the  clavicle,  and  those  that  take  origin  below  the  bone. 

BRANCHES  ABOVE  THE  CLAVICLE. 

Above  the  clavicle  there  arise  from  the  trunks  of  the  brachial  plexus, 
the  posterior  thoracic  and  suprascapular  nerves,  a  nerve  for  the  rhom- 
boid muscles,  another  for  the  subclavius,  irregular  branches  for  the 
scaleni  and  longus  colli,  and  a  branch  to  join  the  phrenic  nerve. 

Small  muscTilar  brandies. — The  branches  for  t7ie  scaleni  and  longus  colli 
muscles  spring  in  an  irregular  manner  from  the  lower  cervical  nerves  close  to 
their  place  of  emergence  from  the  vertebral  foramina. 

The  branch  for  the  rJtomboid  muscles  arises  from  the  fifth  nerve,  and  is  directed 
backwards  to  the  base  of  the  scapula  through  the  fibres  of  the  middle  scalenus 
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and  beneath  the  levator  aiignli  scapulse.  It  is  distributed  to  the  deep  surface  of 
the  rhomboid  muscles,  and  gives  sometimes  a  branch  to  the  levator  scapula. 

The  nerve  of  the  sudclavius  muscle,  of  small  size,  arises  from  thx3  front  of  the 
cord  which  results  from  the  union  of  the  iifth  and  sixth  cervical  nerves.  It  is 
directed  over  the  outer  part  of  the  subclavian  artery  to  Lhe  deep  surface  of  the 
subclavius  muscle.  This  small  nerve  is  commonly  connected  with  the  phrenic 
nerve  in  the  neck  or  in  the  chest,  by  means  of  a  slender  filament. 

Branch  to  join  tlw  'pliremc  nerve. — This  small  and  short  branch  is  an  offset 
from  the  fifth  cervical  nerve  ;  it  joins  the  phrenic  nerve  on  the  anterior  scalenus 
muscle. 

Fig.  357.  —  Distribution  op  Fig.  357. 

THE  Suprascapular  and 
Circumflex  Nerves  (from 


5,  placed  on  the  back  of  the 
humerus  below  the  insertion 

of  the  teres  minor,  marks  the  circumflex  nerve  passing  out  of  the  quadrangular  interval  % 

6,  its  branch  to  the  teres  minor  muscle  :  7,  l)rauche.s  to  the  deep  surface  of  the  deltoid  ; 
S,  cutaneous  branch  to  the  back  of  the  shoulder. 


Posterior  thoracic  nerve.— The  posterior  thoracic  nerve  (nerve  of  the  serra- 
tus  magnus ;  external  respiratory  of  Bell)  is  formed  m  the  substance  of  the  middle 
scalenus  muscle  by  two  roots,  one  from  the  fifth  and  another  from  the  sixth 
nerve,  and  reaches  the  surface  of  the  scalenus  lower  than  the  nerve  of  the  rhom- 
boid muscles,  with  which  it  is  often  connected.  It  descends  behind  the  brachial 
plexus  on  the  outer  surface  of  the  serratus  magnus,  nearly  to  the  lower  border  of 
that  muscle,  supplying  it  with  numerous  branches. 

Suprascapular  nerve.  —The  suprascapular  nerve  arises  from  the  back  of  the 
cord  formed  by  the  union  of  the  fifth  and  sixth  nerves,  and  bends  bi^neath  the 
trapezius  to  the  upper  border  of  the  scapula,  whece  it  passes  between  the  muscles 
and  the  bone.  Entering  the  supraspinous  fossa  of  the  scapula,  tlirough  the 
suprascapular  notch  (beneath  the  ligament  which  crosses  the  notch),  the  supra- 
scapular nerve  supplies  two  branches  to  the  supraspinatus,  one  near  the  upper, 
the  other  near  the  lower  part  of  the  muscle,  and  it  then  descends  through  the 
great  scapular  notch  into  the  lower  fossa,  where  it  ends  in  the  infraspinatus 
muscle. 

Articular  branches.— In  the  upper  fossa  of  the  scapula,  a  slender  aiticulav 
iilam-:nt  is  given  to  the  shoulder-joint,  and  in  the  lower  fossa  other  twigs  of  the 
nerve  enter  the  same  joint  and  the  substance  of  the  scapula. 

Varieties.— The  communicating  branch  to  the  phrenic  nerve  has  been  seen 
to  pass  down  into  the  thorax  over  the  subclavian  artery  and  even  over  the  vein 
before  joining  with  the  phrenic.  The  posterior  thoracic  nerve  sometimes  gets  an 
additional  branch  from  the  seventh  cervical,  and  Lucas  has  recorded  three 
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instances  in  wliich  it  received  a  fourth  branch  or  root  from  the  eighth  cervical. 
Its  highest  root  from  the  fifth  cervical  nerve  is  frequently  united  at  its  origin 
with  the  nerve  to  the  rhomboids. 


BRANCHES  BELOW  THE  CLAVICLE. 

The  several  nerves  now  to  be  described  are  derived  from  the  three 
great  cords  of  the  plexus  in  the  following  order. 

From  the  upper  or  outer  cord, — the  external  of  the  two  anterior 
thoracic  nerves,  the  musculo-cutaneous,  and  the  outer  root  of  the 
median 

From  the  lower  or  inner  cord, — the  inner  of  the  two  anterior  thoracic, 
the  nerve  of  Wrisberg,  the  internal  cutaneous,  the  ulnar,  and  the  inner 
root  of  the  median. 

From  the  posterior  cora, — the  subscapular  nerves,  the  circumflex,  and 
the  musculo-spiral. 

If  the  fasciculi  of  which  the  principal  nerves  are  composed  be  followed 
through  the  plexus,  they  may  be  traced  to  those  of  the  spinal  nerves  which  in 
the  subjoined  table  are  named  along  with  each  trunk.  The  higher  numbers 
refer  to  the  cervical  nerves,  the  unit  to  the  dorsal  nerve  : — 

Subscapular  from 
Circumflex 
Musculo-spiral  . 
External  cutaneous  . 
Median  . 


.5.6.7.8. 

5.6.7. 
.5.6.7.8.1. 


Ulnar    ....    8.1.  or  7.8.1. 

Internal  cutaneous  '^81 
Small  internal  cutaneous  \   '  ' 


Anterior  thoracic 


outer  5.6.7. 
inner  8.1. 


Anterior  tlioracic  nerves. — The  anterior  thoracic  nerves,  two  in 
number,  supply  the  pectoral  muscles. 

The  externa^  or  more  superficial  branch,  arising  from  the  outer  cord, 
crosses  inwards  over  the  axillary  artery,  and  terminates  in  the  great 
pectoral  muscle. 

The  internal,  or  deeper  branch,  springing  from  the  inner  cord,  comes 
forwards  between  the  axillary  artery  and  vein  to  the  small  pectoral 
muscle,  and  is  joined  by  a  branch  from  the  external.  This  nerve  pre- 
sents a  plexiform  division  beneath  the  small  pectoral  muscle,  and  sup- 
plies branches  to  it  and  the  larger  pectoral  muscle.  The  two  nerves 
are  connected  by  a  filament  which  forms  a  loop  over  the  artery,  at  the 
inner  side. 

Subscapular  nerves. — These  nerves,  three  in  number,  take  origin 
from  the  posterior  cord  of  the  plexus. 

The  iq);per  nerve,  the  smallest  of  the  subscapular  nerves,  penetrates 
the  upper  part  of  the  subscapular  muscle.  The  middle  nerve  gives  a 
branch  to  the  subscapularis  at  its  axillary  border,  and  ends  in  the  teres 
major  muscle.  There  is  sometimes  a  distinct  nerve  for  the  last-named 
muscle. 

The  lo7i(j  sulscapidar  nerve,  the  largest  of  the  three,  runs  along  the 
lower  border  of  the  subscapular  muscle  to  the  latissimus  dorsi,  to  which 
it  is  distributed. 

Circumiiex  nerve. — The  circumflex  nerve  gives  both  muscular  and 
cutaneous  nerves  to  the  shoulder.  Springing  from  the  posterior  cord, 
this  nerve  is  at  first  placed  behind  the  axillary  artery,  but  at  the  lower 
border  of  the  subscapular  muscle  it  is  inclined  backwards  with  the 
posterior  circumflex  artery,  in  the  space  between  the  scapula  and  teres 
major  muscle  above  the  long  head  of  the  triceps,  and  separates  into  an 
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Tipper  and  a  lower  branch,  which  are  distributed  to  the  deltoid  and 
teres  minor  muscles,  the  integument  of  the  shoulder,  and  the  shoulder- 
joint  . 


Fig.  358. — Distribution  of  the  Posterior  Cutaneous 
Nerves  op  the  Shoulder  and  A^m  (after  HirscMel 
and  Leveille).  ■§• 

1,  supra-acromial  branclies  of  the  cervical  nerves  de- 
scending on  the  deltoid  muscle  ;  2,  ascending  or  reflected, 
and  2',  descending  cutaneous  branches  of  the  circumflex 
nerve  ;  3,  inferior  external  cutaneous  of  the  musculo -spiral 
nerve  ;  4,  external  and  posterior  cutaneous  branches  of  th  e 
musculo-cutaneous  nerve  to  the  forearm  ;  5,  internal 
cutaneous  of  the  musculo -spiral  ;  6,  intercosto-humeral 
branches  ;  7,  twigs  of  the  nerve  of  Wrisberg ;  8,  upper 
posterior  branch  of  the  internal  cutaneous  nerve  ;  9,  lower 
branch  of  the  same. 

a.  The  iqu^cr  i^ortion  winds  round  the  upper  part  of 
the  humerus,  extending  to  the  anterior  border  of  the 
deltoid  muscle,  to  which  it  is  distributed.  One  or  two 
cutaneous  filaments,  penetrating  between  the  muscular 
fibres,  are  bent  downwards  and  supply  the  integument 
over  the  lower  part  of  the  muscle. 

1).  The  loKcr  dranch  supplies  offsets  to  the  back  part 
of  the  deltoid,  and  furnishes  the  nerve  to  the  teres 
minor,  which  is  remarkable  in  presenting  a  gangli- 
form  enlargement.  It  then  turns  round  the  posterior 
border  of  the  deltoid  below  the  middle,  and  ramifies 
in  the  integument,  over  the  lower  two-thirds  of  that 
muscle,  one  branch  extending  to  the  integument  over 
the  long  end  of  the  triceps  m.uscle. 

c.  An  articular  filameyit  for  the  shoulder-joint  arises 
near  the  commencement  of  the  nerve,  and  enters  the 
capsular  ligament  below  the  subscapular  muscle 

Varieties. — In  two  instances  Turner  has  described 
a  branch  of  the  circumflex  nerve  which  supplies  the 
teres  major.    (Joum.  of  Anat.  vol.  vi.,  p.  104.) 

Internal  cutaneons  nerve. — At  ifcs  origin 
from  the  inner  cord  of  the  brachial  plexus, 

this  nerve  is  placed  on  the  inner  side  of  the  axillary  artery.  It  becomes 
cutaneous  about  the  middle  of  the  arm,  and  after  perforating  the 
fascia,  or,  in  some  cases,  before  doing  so,  is  divided  into  two  parts ;  one 
destined  for  the  anterior,  the  other  for  the  posterior  surface  of  the 
forearm. 

a.  The  anterior  Irancli  crosses  at  the  bend  of  the  elbow  "behind  (in  some  cases 
over)  the  median_basilic  vein,  and  distributes  filaments  in  front  of  the  forearm, 
as  far  as  the  w'HstT^ne  of  these  is,  in  some  instances,  joined  with  a  cutaneous 
branch,  of  the  ulnar  nerve. 

i.  The  lumterior  hranch  inclines  obliquely  downwards  at  the  inner  side  of  the 
basilic  vein,  and  winding  to  the  back  of  the  forearm,  over  the  prominence  of  the 
internal  condyle  of  the  humerus,  extends  somewhat  below  the  middle  of  the  fore- 
arm. Above  the  elbow  this  branch  is  connected  with  the  smaller  internal 
cutaneous  nerve  (nerve  of  Wrisberg),  and  afterwards  communicates  with  the 
outer  portion  of  the  internal  cutaneous,  and,  according  to  Swan,  with  the  dorsal 
branch  of  the  ulnar  nerve. 

c.  A  branch  to  the  intc(jumcnt  of  tlic  arm  pierces  the  fascia  near  the  axilla,  and 
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reaches  to  the  eibow,  or  nearly  so,  distributing-  filaments  outwards  over  the 
biceps  muscle.  This  branch  is  often  connected  with  the  intercosto-humeral 
nerve. 

Fig.  359.  Fig.  360. 


1,  1,  supraclavicular  and  supra-acromial  nerves  from  the  cervical  plexus  ;  2,  2,  2, 
cutaneous  branches  of  tbe  circumflex  nerve  ;  3,  4,  upper  bt-anches  of  the  internal  cuta- 
neous nerve  ;  5,  superior  external  cutaneous  branch  of  the  musculo-spiral  ;  6,  internal 
cutaneous  nerve  piercing  the  deep  fascia ;  7,  posterior  branch  ;  8,  communicating  twig 
with  one  of  the  anterior  branches  :  9,  10,  anterior  branches  of  this  nerve,  some  turning 
round  the  median  basilic  and  ulnar  veins  ;  11,  musculo -cutaneous  nerve  descending  over 
the  median  cephalic  vein  ;  12,  inferior  cutaneous  branch  of  the  musculo-spiral  nerve. 

Fig.  360. — Anterior  Cutaneous  Nerves  of  the  Forearm  ani>  Hand  (from  Sappey 
after  Hirschfeld  and  Leveille).  -l 
9,  10,  13,  distribution  of  the  anterior  branches  of  the  internal  cutaneous  nerve  ;  14, 
union  of  one  o£  these  with  a  twig  of  the  ulnar  nerve  ;  12,  inferior  cutaneous  branch  of 
the  musculo-spiral  nerve  ;  11,  15,  distribution  of  the  external  cutaneous  nerve  ;  16, 
union  of  one  of  its  branches  with  17,  the  terminal  branch  of  the  radial  nerve  ;  18, 
palmar  cutaneous  branch  of  the  median  nerve ;  19,  20,  internal  and  external  collateral 
branches  to  the  thumb  from  the  median  nerve  ;  21,  external  collateral  to  the  index 
finger  ;  22,  23,  collateral  branches  to  the  index,  middle  and  fourth  fingers  ;  24,  25,  col- 
ateral  branches  from  the  ulnar  nerve  to  the  fourth  and  fifth  fingers  ;  the  network  of 
communicating  twigs  formed  by  the  terminal  branches  of  these  cutaneous  nerves  is  repre- 
Eented  at  the  extremities  of  the  fingers. 


BRACHIAL  CUTANEOUS  NERVES. 


587 


Small  internal  cutaneous  nerve. — The  smaller  internal  cutaneous 
nerve,  or  nerve  of  Wrisberg,  destined  for  the  supply  of  the  integument 
of  the  lower  half  of  the  upper  arm  on  the  inner  and  posterior  aspect, 
commonly  arises  from  the  inner  cord  of  the  brachial  plexus  in  union 
with  the  larger  internal  cutaneous  and  ulnar  nerves.  In  the  axilla  it 
lies  close  to  the  axillary  vein,  but  it  soon  appears  on  the  inner  side  of 
that  vessel,  and  communicates  with  the  intercosto-humeral  nerve.  It 
then  descends  along  the  inner  side  of  the  brachial  vessels  to  about  the 
middle  of  the  arm,  where  it  pierces  the  fascia,  and  its  filaments  are 
thence  continued  to  the  interval  between  the  internal  condyle  of  the 
humerus  and  the  olecranon. 

Brandies. — In  the  lower  third  of  the  arm,  branches  of  this  small  nerve  are 
directed  almost  houizontally  to  the  integ-ument  on  the  posterior  aspect ;  and  the 
nerve  ends  at  the  elbow  by  dividin,g-  into  several  filaments,  some  of  which  are 
dii-ected  forwards  over  the  inner  condyle  of  the  humerus,  while  others  are  pro- 
longed downwards  behmd  the  olecranon. 

Coniu'ction  irxfli  the  InfcrcoHfo-lDimcral  nerve. — This  connection  presents  mucli 
variety  in.  different  cases  :— in  some,  there  are  two  or  more  intercommunications, 
forming-  a  kind  of  plexus  on  the  posterior  boundary  of  the  axillary  space  ;  in 
others,  the  intercosto-humeral  nerve  is  ol  larger  size  than  usual,  and  takes  the 
place  of  the  nerve  of  Wrisberg-,  only  receiving-  in  the  axilla  a  small  filament  from 
the  brachial  jjlexus  ;  and  this  small  communicating  filament  represents  in  such 
cases  the  nerve  of  Wrisberg. 

Musculo-ciitaiieous  nerve. — The  musculo-cutaneous  or  external 
cutaneous  nerve  is  deeply  placed  between  the  muscles  as  far  as  the 
elbow,  and  below  that  point  is  immediately  under  the  integument. 
Arising  from  the  brachial  plexus  opposite  the  small  pectoral  muscle,  it 
perforates  the  coraco-brachialis  muscle,  and,  passing  obliquely  across 
the  arm  between  the  biceps  and  brachialis  anticus  muscles,  reaches  the 
outer  side  of  the  biceps  a  little  above  the  elbow.  Here  it  perforates  the 
fascia,  and  nearly  opposite  the  ell)ow-joint  it  passes  behind  the  median- 
cephalic  vein,  and,  inclining  outwards,  divides  into  two  branches  which 
supply  the  integument  on  the  outer  side  of  the  forearm,  one  on  the 
anterior,  the  other  on  the  posterior  aspect. 

-  A.  Branches  in  the  arm  : — 

a.  A  branch  to  the  coraco-brachialis  and  short  head  of  the  biceps  is  given  off 
before  the  nerve  pierces  the  former  muscle  ;  and  other  filaments  are  furnished  to 
the  coraco-brachialis,  wdiile  the  nerve  lies  among  its  fibres. 

i.  Branches  to  the  biceps  and  brachialis  anticus  are  given  off  while  the  nerve 
is  between  those  muscles. 

c.  Small  filaments  are  given  to  the  humerus  and  elbow-joint. 

B.  Branches  in  the  forearm  : — 

a.  The  anterior  Irancli  descends  near  the  radial  border  of  the  forearm.  It  is 
placed  in  front  of  the  radial  artery  near  the  wrist,  and  distributes  some  filaments 
over  the  ball  of  the  thumb.  Piercing  the  fascia,  it  accompanies  the  artery  to  the 
back  part  of  the  carpus.  This  part  of  the  nerve  is  connected  at  the  wrist  w^ith  a 
branch  of  the  radial  nerve. 

h.  The  ijosterlor  branch  is  directed  outwards  to  the  back  of  the  forearm,  and 
ramifies  in  the  integument  of  the  lower  third,  extending  as  far  as  the  wrist.  It 
communicates  with  a  branch  of  the  radial  nerve,  and  with  the  external  cutaneous 
branch  of  the  musculo-spiral  nerve. 

Summary.  —  The  musculo-cutaneous  nerve  supplies  the  coraco- 
brachialis,  biceps,  and  brachialis  anticus  muscles,  and  the  integumenfc 
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on  the  outer  side  of  the  forearm.  Communications  are  established 
between  it  and  the  radial  and  the  external  cutaneous  branch  of  the 
musculo-spiral. 

Varieties. — In  some  cases  it  does  not  perforate  the  coraco-brachialis  muscle. 
It  is  frequently  found  to  communicate  by  a  cross  branch  with,  or  to  be  an  offset 
of  the  median  nerve  ;  and  in  the  latter  case,  the  coraco-brachialis  muscle 
receives  a  separate  branch  from  the  brachial  plexus,  which  may  be  explained 
thus, — that  the  main  part  of  the  musculo-cutaneous  nerve,  instead  of  piercing- 
the  coiaco-biachialis  muscle,  remains  adherent  to  the  outer  root  and  trunk  of  the 
median. 

Ulnar  nerve. — The  ulnar  nerve,  the  largest  branch  of  the  inner 
cord  of  the  brachial  plexus,  descends  on  the  inner  side  of  the  artery 
of  the  limb  as  far  as  the  middle  of  the  arm,  then  turns  backwards 
through  the  internal  intermuscular  septum  with  the  inferior  profunda 
artery,  to  reach  the  interval  between  the  olecranon  and  the  inner 
condyle  of  the  humerus.  From  the  axilla  to  this  place  it  is  covered 
only  by  the  fascia,  and  it  may  be  felt  through  the  integument  a  little 
above  the  elbow.  It  here  passes  between  the  two  heads  of  the  flexor 
carpi  ulnaris,  and  it  remains  concealed  by  that  muscle  as  far  as  the 
middle  of  the  forearm  ;  it  thence  extends  in'  a  straight  course  along  the 
outer  margin  of  the  muscle,  between  it  and  the  ulnar  artery,  to  the 
outer  side  of  the  pisiform  bone.  Above  the  wrist  it  gives  off  a  large 
dorsal  branch  to  the  hand,  and  continuing  onwards  it  enters  the  palm 
on  the  surface  of  the  annular  ligament,  and  divides  into  muscular  and 
cutaneous  branches. 

The  ulnar  nerve  usually  gives  off  no  branches  in  the  upper  arm. 

A.  Branches  in  the  forearm: — 

a.  Artictilar  filaments  are  given  to  the  elbow-joint  as  the  nerve  passes  behind 
it.    Some  filaments  are  also  given  to  the  wrist-joint. 

d.  Muscular  branches. — One  branch  enters  the  upper  part  of  the  flexor  carpi 
ulnaris,  and  another  supplies  the  two  inner  divisions  of  the  deep  flexor  of  the 
fingers. 

c.  Cutaneous  tranches  to  the  forearm. — These  two  small  nerves  arise  about  the 
middle  of  the  forearm  by  a  common  trunk.  One  pierces  the  fascia,  and  turning- 
downward,  joins  a  branch  of  the  internal  cutaneous  nerve.  This  branch  is  often 
absent.  The  second,  a  jjalmar  hranch,  lies  on  the  ulnar  artery,  which  it  accom- 
panies to  the  hand.  This  little  nerve  gives  filaments  around  the  vessel,  and 
ramifies  in  the  integument  of  the  hand,  joining  in  some  cases  with  other  cutaneous 
offsets  of  the  ulnar  or  median  nerve. 

d.  Dorsal  hranch  to  the  hand — This  large  offset,  leaving  the  trunk  of  the  ulnar 
nerve  two  or  three  inches  above  the  wrist,  winds  backwards  beneath  the  flexor 
carpi  ulnaris  and  divides  into  branches  ;  one  of  these  ramifies  on  the  inner  side 
of  the  little  finger,  another  divides  to  supply  the  contiguous  sides  of  that  finger 
and  the  ring-  finger,  while  a  third  joins  on  the  back  of  the  m.etacai-pus  with  the 
branch  of  the  radial  nerve  which  supplies  the  contiguous  sides  of  the  ring  and 
middle  finger.  The  several  posterior  digital  nerves,  now  described,  are  united 
with  twigs  directed  backwards  from  the  anterior  digital  nerves  of  the  same 
fingers. 

B.  Palmar  branches  : — 

a.  The  deep  hranch  separates  from  the  trunk  beyond  the  annular  ligament,  and, 
dipping  down  through  the  muscles  of  the  little  finger  in  company  with  the  deep 
branch  of  the  ulnar  artery,  it  follows  the  course  of  the  deep  palmar  arch  across 
the  hand.  It  supplies  the  short  muscles  of  the  little  finger  as  it  pierces  them  ; 
and  as  it  lies  across  the  metacai'pal  bone,  it  distributes  two  branches  to  each 
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Fig.  361  Fig.  362. 


Fig.  361. — Deep  View  of  the  Anterior  Nerves  of  the  Shoulder  and  Arm  (from 
Sappey  after  Hirschfeld  and  Leveille).  ^ 

1,  musculo-cutaneotis  nerve  ;  2,  its  twig  to  tlie  coraco-bracliialis  muscle  ;  3,  its  branch 
to  the  biceps  ;  4,  its  branch  to  the  brachialis  anticus  ;  5,  twig  of  union  with  the  median 
nerve  (a  varietj')  ;  6,  continuation  of  the  nerve  in  its  cutaneous  distribution  ;  7,  musculo- 
spiral  nerve  in  the  interval  between  tlie  brachialis  anticus  and  supinator  longus  ;  8, 
inferior  external  cutaneous  branch  of  the  musculo-spiral  ;  9,  the  internal  cutaneous  and 
small  internal  cutaneous  nerves  divided  ;  10,  anterior  branch  of  the  internal  cutaneous ; 
11,  median  nerve  ;  to  the  inside  the  ulnar  nerve  is  crossed  by  the  line  from  11. 

Fig.  362. — Deep  View  op  the  Anterior  Nerves  op  the  Forearm  and  Hand  (from 
Sappey  after  Hirschfeld  and  Leveille).  ^ 

12,  the  median  nerve  ;  13,  its  branches  to  the  pronator  teres  ;  14,  branch  to  the  super- 
ficial flexor  muscles,  which  have  been  removed  ;  15,  branch  to  the  flexor  digitorum  pro- 
fundus ;  16,  branch  to  the  flexor  longus  pollicis ;  17,  anterior  interosseous  branch  ;  18, 
cutaneous  palmar  branch  cut  short  ;  19,  branches  to  the  short  muscles  of  the  thumb  ; 
20,  21,  collateral  branches  to  the  thumlD ;  22,  23,  24,  collateral  branches  to  the  second, 
third,  and  fourth  fingers  ;  25,  branch  given  by  the  ulnar  nerve  to  the  flexor  carpi  ulnaris  ; 
26,  branch  to  the  flexor  digitorum  profundus  ;  27,  cutaneous  communicating  twig  ;  28, 
dorsal  branch  of  the  ulnar  ;  29,  superficial  palmar  branch  ;  30,  31,  collateral  branches 
to  the  fourth  and  fifth  fingers  ;  32,  deep  palmar  branch ;  33,  its  branch  to  the  short 
muscles  of  the  little  finger  ;  34,  35,  36,  twigs  given  by  the  deep  branch  of  the  ulnar  to 
the  third  and  fourth  lumbricales,  all  the  interossei,  and  the  adductor  pollicis. 
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interosseous  space — one  for  tlie  palmar,  the  other  for  the  dorsal  interosseous 
muscle,  and  supplies  filaments  to  the  two  innermost  lumbricales  muscles. 
Opposite  the  space  between  the  thumb  and  the  index  iing-er  the  nerve  ends 
in  branches  to  the  adductor  pollicis,  and  the  inner  head  of  the  flexor  brevis 
pollicis. 

T).  The  remaining-  part  of  the  nerve  supplies  a  branch  to  the  palmaris  brevis 
muscle  and  small  twigs  to  the  integument,  and  divides  into  two  digital 
branches. 

Digital  nerves. — One  of  these  belongs  to  the  ulnar  side  of  the  little  fing-er. 
The  other  is  connected  in  the  palm  of  the  hand  with  a  digital  branch  of  the 
median  nerve,  and  at  the  cleft  between  the  little  and  ring-  fingers,  divides  into 
the  collateral  nerves  for  these  fingers.  The  terminal  disposition  of  the 
digital  branches  on  the  fingers  is  the  same  as  that  of  the  median  nerve,  to  be 
presently  described. 

Summary. — The  ulnar  nerve  gives  cutaneous  filaments  to  the  lower 
part  of  the  forearm  (to  a  small  extent),  and  to  the  hand  on  its  palmar 
and  dorsal  aspects.  It  supplies  the  following  muscles,  viz.,  the  ulnar 
flexor  of  the  carpus,  the  deep  flexor  of  the  fingers  (its  inner  half ),  the 
short  muscles  of  the  little  finger  with  the  palmaris  brevis,  the  inter- 
osseous muscles  of  the  hand,  the  two  internal  lumbricales,  the  adductor 
pollicis  and  the  inner  half  of  the  flexor  brevis  pollicis.  Lastly,  it  con- 
tributes to  the  nervous  supply  of  the  elbow  and  wrist  joints. 

Varieties. — AMien  the  occasional  epitrochleo-anconeus  muscle  is  present,  it 
receives  a  branch  from  the  ulnar  in  the  upper  arm  (Henle).  From  the  same  part 
of  the  nerve  also  small  branches  have  been  found  entering  the  inner  head  of  the 
triceps.  In  three  instances,  Gjiiber  has  found  the  nerve  descending  in  front  of 
the  inner  condyle  instead  of  behind.  A  case  has  been  recorded  in  which  the 
ulnar  nerve  supplied  also  two  branches  to  the  flexor  subiimis  digitorum  (Turaer, 

Nat.  Hist.  Review,''  1861:).  The  usual  anastomosis  between  the  digital  branches- 
of  the  median  and  ulnar  nerves  is  sometimes  wanting  (Henle). 

Median  nerve. — The  median  nerve  arises  by  two  roots,  one  from 
the  outer,  the  other  from  the  inner  cord  of  the  brachial  plexus.  Com- 
mencing by  the  union  of  these  roots  in  front  or  on  the  outer  side  of  the 
axillary  artery,  the  nerve  descends  in  contact  with  the  brachial  artery, 
gradually  passing  inwards  over  it,  and  near  the  elbow  is  at  the  inner 
side  of  the  vessel.  Crossing  the  bend  of  the  arm  it  passes  beneath  the 
pronator  radii  teres,  separated  by  the  deep  slip  of  that  muscle  from  the 
ulnar  artery,  and  continues  straight  down  the  front  of  the  forearm, 
between  the  flexor  subiimis  digitorum  and  flexor  profundus.  Arrived 
near  the  wrist  it  lies  beneath  the  fascia,  between  the  tendons  of  the 
flexor  subiimis  and  that  of  the  flexor  carpi  radialis.  It  then  enters  the 
palm  behind  the  annular  ligament,  and  rests  on  the  flexor  tendons. 
Somewhat  enlarged,  and  of  a  slightly  reddish  colour,  it  here  separates 
into  two  parts  of  nearly  equal  size.  One  of  these  (the  external)  sup- 
plies some  of  the  short  muscles  of  the  thumb,  and  gives  digital  branches 
to  the  thumb  and  the  index  finger  ;  the  second  portion  supplies  the 
middle  finger,  and  in  part  the  index  and  ring  fingers. 

The  median  nerve  gives  no  branch  to  the  upper  arm. 

A.  Branches  in  the  forearm  : — 

In  the  forearm  the  m.edian  nerve  supplies  muscular  branches,  and^ 
near  the  wrist,  a  single  cutaneous  filament.  All  the  muscles  on  the 
fxQut  of  the  forearm  (pronators  and  flexors),  except  the  flexor  carpi 
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ulnaris  and  part  of  the  deep  flexor  of  the  fingers,  are  supplied  from 
this  nerve. 

a.  The  branches,  for  the  superficial  muscles  are  separate  twig's  given  off  from, 
the  nerve  below  or  near  the  elbow-joint,  but  the  branch  furnished  to  the  pronator 
teres  often  arises  above  the  joint. 

Z>.  Anterior  interosseous  nerve. — This  is  the  longest  branch  of  the  median 
nerve,  and  it  supplies  the  deeper  muscles  of  the  forearm.  Commencing  at  the 
upper  part  of  the  forearm,  beneath  the  superficial  flexor  of  the  fingers,  it  passes 
downwards  with  the  anterior  interosseous  artery  on  the  interosseous  membrane, 
and  between  the  long  flexor  of  the  thumb  and  the  deep  flexor  of  the  fingers,  to 
the  pronator  quadratus  muscle,  in  which  it  ends. 

c.  Tho  cvtaneovs  j^idmay  Z'?Y/«f7i  pierces  the  fascia  of  the  forearm  close  to  the 
annular  ligament,  and  descending  over  that  ligament,  ends  in  the  integument  of 
the  palm  about  the  middle  :  being  connected  by  a  twig  with  the  cutaneous 
palmar  branch  of  the  ulnar  nerve.  It  distributes  some  filaments  over  the  ball 
of  the  thumb,  which  communicate  with  twigs  of  the  radial  or  the  external  cuta- 
neous nerve. 

B.  Branches  in  the  hand  : — 

a.  Brancli  tomvscles  oj  the  thvrh. — This  short  nerve  subdivides  into  branches 
for  the  abductor,  the  opponens,  and  the  outer  head  of  the  flexor  brevis  poUicis 
muscle. 

b.  Digital  nerves. — These  are  five  in  number,  and  belong  to  the  thumb,  and 
the  fingers  as  far  as  the  outer  side  of  the  ring-finger.  As  they  approach  tlie 
clefts  between  the  fingers,  they  are  close  to  the  integument  in  the  intervals 
between  the  longitudinal  divisions  of  the  palmar  fascia. 

The  first  and  second  nerves  lie  along  the  sides  of  the  thumb  ;  and  the  former 
(the  outer  one)  is  connected  with  the  radial  nerve  upon  the  ball  of  the  thumb. 

The  t/iird  destined  for  the  radial  side  of  the  index  finger,  gives  a  muscular 
branch  to  the  first  or  most  external  lumbricalis  muscle. 

The  fourth  supplies  the  second  lumbricalis,  and  divides  into  branches  for  the 
adjacent  sides  of  the  index  and  middle  fingers. 

The  fifth,  the  most  internal  of  the  digital  nerves,  is  connected  by  a  crossing- 
twig  with  the  ulnar  nerve,  and  divides  to  furnish  branches  to  the  adjacent  sides 
of  the  ring  and  middle  fingers. 

Fig,  362*.— DisTRiDUTioN  OP  THE  DIGITAL  Nerves  (from  Hirschfeld  and      yIct  ggO" 
Leveille).  I 

1,  palmar  collateral  nerve  ;  2,  its  final  palmar  distribution  ;  3,  its  " 
dorsal  or  ungual  distribution,  and  between  these  numbers  the  network  of 
terminal  filaments  ;  4,  collateral  dorsal  nerve  ;  5,  uniting  twigs  passing 
between  the  dorsal  and  palmar  digital  nerves. 

Each  digital  nerve  divides  at  the  end  of  tlie  finger  into  two 
branches,  one  of  which  supplies  the  ball  on  the  fore  part  of  the 
finger  ;  the  other  ramifies  in  the  pulp  beneath  the  nail.  Branches 
pass  from  each  nerve  forwards  and  backwards  to  the  integument 
of  the  finger  ;  and  one  larger  than  the  rest  inclines  backwards  by 
the  side  of  the  first  phalanx  of  the  finger,  and,  after  joining  the 
dorsal  digital  nerve,  ends  in  the  integument  over  the  last  phalanx. 

Summary. — The  median  nerve  gives  cutaneous  branches 
to  the  palm,  and  to  three  and  a  half  fingers.  It  supplies 
the  pronator  muscles,  the  flexors  of  the  carpus  and  the 
long  flexors  of  the  fingers  (except  the  ulnar  flexor  of  the  carpus,  and 
part  of  the  deep  flexor  of  the  fingers),  likewise  the  outer  set  of  the 
short  muscles  of  the  thumb,  and  two  lumbricales. 
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Some  similarity  will  be  observed  between  the  com-se  and  distribution 
of  the  median  and  ulnar  nerves.  Neither  gives  any  offset  in  the  arm. 
Together  they  supply  all  the  muscles  in  front  of  the  forearm  and  in  the 
hand,  and  together  they  supply  the  skin  of  the  palmar  surface  of  the 
hand,  and  impart  tactile  sensibility  to  all  the  fingers. 

Varieties.— One  or  both  heads  of  the  median  may  be  double,  and  the  outer 
head  may  pass  behind  instead  of  in  front  of  the  brachial  artery.  (Turner.) 
The  whole  nerve  has  frequently  been  seen  passing  behind  the  brachial  artery. 
(Turner,  Gruber.)  Gruber  has  also  noticed  one  case  in  which  the  nerve  entered 
the  forearm  after  passing  completely  over  the  pronator  teres  muscle. 

Miiscnlo-spiral  nerve. — The  musculo-spiral  nerve,  the  largest 
offset  from  the  brachial  plexus,  occupies  chiefly  the  back  part  of  the 
linib,  and  supplies  nerves  to  the  extensor  muscles,  as  well  as  to  the 
skin. 

Arising  behind  the  axillary  vessels  from  the  posterior  cord  of  the 
brachial  plexus,  of  which  it  is  the  principal  continuation  and  the  only 
one  prolonged  into  the  arm,  it  soon  turns  backwards  into  the  musculo 
spiral  groove,  and,  accompanied  by  the  superior  profunda  artery,  pro- 
ceeds along  that  groove,  between  the  humerus  and  the  triceps  muscle, 
to  the  outer  side  of  the  limb.  It  then  pierces  the  external  inter- 
muscular septum,  and  descends  in  the  interval  between  the  supinator 
longus  and  the  brachialis  anticus  muscle  to  the  level  of  the  outer 
condyle  of  the  humerus,  where  it  ends  by  dividing  into  the  radial  and 
posterior  interosseous  nerves.  Of  these,  the  radial  is  altogether  a  cuta- 
neous nerve,  and  the  posterior  interosseous  is  the  muscular  nerve  of  the 
back  of  the  forearm. 

The  branches  of  the  musculo-spiral  nerve  may  be  classified  according 
as  they  arise  on  the  inner  side  of  the  humerus,  behind  that  bone,  or  ou 
the  outer  side. 

A.  Internal  branches  : — 

a.  Muscular  IrancJies  for  the  inner  and  middle  heads  of  the  triceps.  That 
for  the  inner  portion  of  the  muscle  is  long  and  slender ;  it  lies  by  the  side  of 
the  ulnar  nerve,  and  reaches  as  far  as  the  lower  third  of  the  upper  arm.  One 
"branch,  previously  noticed  by  authors,  but  more  particularly  described  by  Krause, 
is  named  by  him  the  ulnar  collateral  branch.  It  arises  opposite  the  outer  border 
of  the  latissimus  dorsi  tendon,  and  descends  within  the  sheath  of  the  ulnar 
nerve,  through  the  internal  intermuscular  septum,  and  is  distributed  to  the  short 
inferior  fibres  of  the  triceps  (Reichert  and  Du  Bois  Reymond's  Archiv,  1864). 

h.  The  internal  cutaneous  branch  of  the  musculo-spiral  nerve,  commonly  united 
in  origin  wdth  the  preceding,  wdnds  backwards  beneath  the  intercosto-humeral 
nerve,  and  after  supplying  filaments  to  the  shin,  ends  about  two  inches  from  the 
olecranon  ;  in  some  instances  extending  as  far  as  the  olecranon.  This  nerve  is 
accompanied  by  a  small  cutaneous  artery. 

B.  Posterior  branches  : — 

These  consist  of  a  fasciculus  of  muscular  Iranches  which  supply  the  outer  head 
of  the  triceps  muscle  and  the  anconeus.  The  hrarich  of  the  anconeus  is  slender, 
and  remarkable  for  its  length  ;  it  descends  in  the  substance  of  the  triceps  to 
Teach  its  destination. 

C.  External  branches  : — 

a.  The  muscular  Iranclies  supply  the  supinator  longus,  extensor  carpi  radialis 
longior,  (the  extensor  carpi  radialis  brevior  receiving  its  nerve  from  the  posterior 
interosseous.)  and  frequently  give  a  small  branch  to  the  brachialis  anticus. 
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(h)  The  external  cutaneous  branches,  two  in  number,  arise  where  the  nerve 
pierces  the  external  intermuscular  septum. 

The  upper  hrancJi,  the  smaller  of  the  two,  is  directed  downwards  to  the  fore 
part  of  the  elbow,  along'  the  cephalic  vein,  and  distributes  filaments  to  the  lower 
half  of  the  upper  arm  on  the  anterior  aspect.  The  lon-er  hranch  extends  as  far 
as  the  wrist,  distributing  offsets  to  the  lower  half  of  the  arm,  and  to  the  fore- 
arm, on  their  posterior  aspect,  and  is  connected  near  the  wrist  with  a  branch  of 
the  external  cutaneous  nerve. 

Fig.  363. 

Fig.  363.— Dorsal  Cutaneous  Nerves 
OP  THE  Hand,  h 

The  distribution  delineated  in  this 
figure  is  not  the  most  common,  there  being 
a  larger  than  usual  branch  of  the  ulnar 
nerve :  1,  the  radial  nerve  descending 
beside  the  principal  radial  cutaneous  vein  ; 
2  and  3,  dorsal  branches  to  the  two  sides 
of  the  thumb  ;  4,  branch  to  the  radial 
side  of  the  forefinger  ;  5,  branch  to  the 
forefinger  and  middle  finger,  communi- 
cating with  one  from  the  ulnar  nerve  ; 

6,  the  posterior  branch  of  the  ulnar  nerve  ; 

7,  communicating  twig  ;  8,  collateral 
branch  to  the  middle  and  ring  fingers  ; 
9,  collateral  branch  to  the  ring  and  little 
fingers  ;  10,  branch  to  the  inner  side  of 
the  hand  and  little  finger. 

Radial  nerve.  —  Tlie  radial 
nerve,  continuing  straight  down 
from  the  musculo-spiral,  is  con- 
cealed by  the  long  supinator  mus- 
cle, and  lies  a  little  to  the  outer 
side  of  the  radial  artery.  This 
position  beneath  the  supinator  is 
retained  to  about  three  inches 
from  the  lower  end  of  the  radius, 
where  the  nerve  turns  backwards 
beneath  the  tendon  of  the  muscle, 
and  becomes  subcutaneous.  It 
then  separates  into  two  branches, 
which  ramify  in  the  integument 

on  the  dorsal  aspect  of  the  thumb  and  the  next  two  fingers  in  the  fol- 
lowing manner. 

(^0  The  external  hranch  extends  to  the  radial  side  of  the  thumb,  and  is  joined 
hy  an  offset  of  the  external  cutaneous  nerve.  It  distributes  filaments  over  tho 
ball  of  the  thumb. 

(h)  The  internal  portion  communicates  with  a  branch  of  the  external  cuta- 
neous nerve  on  the  back  of  the  forearm,  and  divides  into  digital  branches  •  one 
rannmg  along  the  ulnar  side  of  the  thumb,  a  second  on  the  radial  side  of  the 
mdex  finger,  a  tJdrd  dividing  to  supply  the  adjacent  sides  of  the  index  and 
middle  fingers,  while  fourth  joins  with  an  offset  from  the  dorsal  branch  of  the 
ulnar,  and  along  with  it  forms  a  branch  for  the  supply  of  the  contiguous  sides  o\ 
the  middle  and  ring  fingers.  These  branches  communicate  on  the  sides  of  thA 
fingers  with  the  palmar  digital  nerves. 

Sometimes  the  interspace  between  the  middle  and  ring  fingers  is  entirely  sup- 
plied by  the  radial,  and  at  other  times  entirely  by  the  ulnar  nei-ve 
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Posterior  interosseous  nerve. — This  nerve,  the  larger  of  the  two 
divisions  of  the  musculo- spiral  nerve,  winds  to  the  back  of  the' forearm 
through  the  fibres  of  the  supinator  brevis  muscle,  and  is  prolonged 
between  the  deep  and  superficial  layers  of  the  extensor  muscles  to  the 
interosseous  membrane,  which  it  approaches  about  the  middle  of  the 
forearm. 

Fig.  364. — View  op  the  Radial  side  op  the  Forearm, 

SHOWING    THE    FINAL    DISTRIBUTION  OP   THE  MUSCULC- 

Spiral  Nerve  (after  Hirsclifeld  and  Leveille).  l 

The  supinator  longus,  and  extensores  carpi  radiales  longior 
and  brevier  have  been  divided,  and  their  upper  parts  re- 
moved ;  tlie  extensor  communis  digitorum  is  pulled  back- 
wards by  a  hook,  and  the  supinator  brevis  has  been  par- 
tially dissected  to  show  the  postei-ior  interosseous  nerve 
passing  through  it. 

1,  placed  upon  the  tendon  of  the  biceps  muscle,  points 
to  the  musculo-cutaneous  nerve  ;  1',  near  the  wrist,  the 
lower  part  of  this  nerve  and  its  plexus  of  union  with  the 
radial  nerve  ;  2,  trunk  of  the  musculo-spiral  nerve  emerg- 
ing from  between  the  brachialis  anticus,  on  which  the 
number  is  placed,  and  the  supinator  longus  muscle  ;  2', 
its  muscular  twigs  to  the  long  supinator  and  long  radial 
extensor  of  the  carpus  ;  2",  the  posterior  interosseous  nerve 
passing  through  the  substance  of  the  supinator  brevis  ;  3, 
placed  upon  the  cut  lower  portion  of  the  supinator  longus, 
and  lower  down  the  radial  nerve ;  4,  the  external  collateral 
nerve  of  the  thumb  ;  5,  the  common  collateral  of  the  fore- 
finger and  thumb  ;  6,  the  common  collateral  of  the  fore-finger 
and  middle  finger  ;  7,  the  twig  of  union  with  the  dorsal 
branch  of  the  ulnar  nerve  ;  8,  placed  upon  the  common  ex- 
tensor of  the  fingers,  the  muscular  branches  of  the  posterior 
interosseous  nerve  to  the  long  extensor  muscles  ;  9,  upon 
the  extensor  secundi  internodii  pollicis,  the  branches  to  the 
short  extensor  muscles. 

Much  diminished  in  size  by  the  separation 
of  numerous  branches  for  the  muscles,  the 
nerve  lies  at  the  lower  part  of  the  forearm 
beneath  the  extensor  of  the  last  phalanx  of  the 
thumb  and  the  tendons  of  the  common  extensor 
of  the  fingers,  and  terminates  on  the  back  of 
the  carpus  in  a  gangliform  enlargement,  from 
which  filaments  are  given  to  the  adjoining 
ligaments  and  articulations. 

The  branches  of  the  interosseous  nerve  enter  the  surrounding  muscles,  viz.,  the 
extensor  carpi  radialis  brevier  and  supinator  brevis,  the  superficial  layer  of  the 
extensor  muscles,  except  the  anconeus,  and  the  deep  layer  of  the  same  muscles  : — 
that  is  to  say,  the  nerve  supplies  the  supinators,  and  the  extensors  of  the  carj^us 
and  fingers,  with  the  exception  of  the  supinator  longus  and  the  extensor  carpi 
radialis  longior. 

Summary. — The  m.usculo-spiral  nerve  distributes  its  branches  to  the 
extensor  muscles  of  the  elbow- joint  exclusively,  with  the  exception  of  a 
filament  to  the  brachialis  anticus,  which,  however,  receives  its  principal 
nerves  from  another  source.  Before  separating  into  its  two  large 
divisions,  the  nerve  gives  branches  to  two  muscles  of  the  forearm,  viz., 
the  long  supinator,  and  the  long  radial  extensor  of  the  carpus.  The 
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'poscerior  interosseous  division  distributes  nerves  to  tUe  remaining 
muscles  on  the  outer  and  back  part  of  the  forearm,  except  the 
anconeus  (previously  supplied),  viz.,  to  the  short  supinator  and  the 
extensors. 

Cutaneous  nerves  are  distributed,  from  the  trunk  of  the  nerve  and 
its  radial  division,  to  the  lower  part  of  the  upper  arm,  to  the  forearm, 
and  to  the  hand — on  the  posterior  and  outer  aspect  of  each. 

Varieties. — The  dorsal  branch  of  the  radial  nerve  somethnes  supplies  the 
whole  of  the  back  of  the  hand  and  fmg-ers.  In  a  single  case  recorded  by  Turner 
the  posterior  interosseous  did  not  form  the  so-called  g-anglion  behind  the  carpus, 
but  passed  down  to  supply  the  adjacent  sides  of  the  index  and  middle  fingers. 

DOESAL  NERVES. 

These  nerves  are  twelve  in  number,  and,  with  the  exception  of  the 
larger  part  of  the  first  of  them,  which  joins  the  brachial  plexus,  they 
are  distributed  to  the  walls  of  the  thorax  and  abdomen.  Eleven  of  the 
nerves  so  distributed  are  termed  intercostal,  and  the  twelfth  is  situated 
below  the  last  rib.  The  cords  connecting  them  with  the  sympathetic 
nerve,  placed  close  to  the  vertebra3,  are  very  short. 

The  anterior  divisions  of  these  nerves  pass  separately  to  their  destina- 
tion, without  forming  any  plexus  by  the  connection  or  interlacement  of 
their  fibres,  and  in  this  respect  they  differ  from  those  of  the  other 
spinal  nerves.  From  the  intervertebral  foramina  they  are  directed 
transversely  across  the  trunk,  and  nearly  parallel  one  to  another.  The 
upper  six  nerves,  with  the  exception  of  the  first,  are  confined  to  the 
parietes  of  the  thorax  ;  while  the  lower  six  nerves  are  continued  from 
the  intercostal  spaces  to  the  muscles  and  integument  of  the  anterior 
-wall  of  the  abdomen. 

FIRST  DORSAL  NERVE. 

The  greater  part  of  the  anterior  division  of  this  nerve  ascends  over 
the  neck  of  the  first  rib  and  the  first  intercostal  artery  to  enter  into  the 
brachial  plexus.  The  remaining  portion  of  the  nerve  is  continued  as 
the  first  intercostal,  a  small  branch  which  courses  along  the  first  inter- 
costal space,  in  the  manner  of  the  other  intercostal  nerves,  but  has 
usually  no  lateral  cutaneous  branch,  and  may  also  want  the  anterior 
cutaneous. 

UPPER  OR  PECTORAL  INTERCOSTAL  NERVES. 

In  their  course  to  the  fore  part  of  the  chest,  these  nerves  accompany 
the  intercostal  blood-vessels.  After  a  short  space  they  pass  between 
the  internal  and  external  intercostal  muscles,  supplying  them  with 
twigs,  and,  about  midway  between  the  vertebra)  and  the  sternum,  give 
off  the  lateral  cutaneous  branches.  The  nerves,  greatly  diminished, 
are  now  continued  forwards  amid  the  fibres  of  the  internal  intercostal 
muscles  as  far  as  the  costal  cartilages,  where  they  come  into  contact 
with  the  pleura.  In  approaching  the  sternum,  they  cross  the  internal 
mammary  artery  and  the  fibres  of  the  triangularis  sterni  muscle. 
Finally,  these  nerves  pierce  the  internal  intercostal  muscle  and  the 
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Fig.  365. — ViKw  OP  THE  Anterior  Divisions  of  the  Dorsal  and  some  op  the 
OTHER  Spinal  Nerves  prom  before  (from  Hirschfeld  and  Leveille).  {- 

Tlie  pectoralis  major  and  minor  muscles  have  "been  removed  ;  on  the  right  side  tjje 
rectus  abdominis  and  internal  oblique  muscles  are  shown,  on  the  left  side  the  anterior 
part  of  the  rectus  is  cut  away,  and  the  transversalis  is  exposed. 

1,  the  median  and  other  nerves  of  the  brachial  plexus  ;  2,  the  internal  cutaneous  ; 
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3,  the  nerve  of  "Wrisberg  ;  4,  the  intercostal  nerves  continiTed  forwards  to  4',  their  ante- 
rior cutaneous  twigs  ;  5,  the  lateral  cutaneous  branches  of  these  nerves  ;  6,  cutaneous 
branch  of  the  last  dorsal  spinal  nerve  ;  7,  the  iliac  twig  of  the  ilio-hypogastric  branch 
of  the  first  lumbar  nerve  ;  8,  termination  of  the  ilio-hypogastric  ;  9,  the  ilio-inguinal ; 
10,  the  middle  cutaneous  of  the  thigh. 

greater  pectoral,  and  end  in  the  integument  of  the  breast,  receiving  the 
name  of  the  anterior  cutaneous  nerves  of  the  thorax. 

It  the  anterior  part  of  the  chest  some  of  the  mnscular  twigs  cross  the  car- 
tilages of  the  ribs,  passing  from  one  intercostal  space  to  another. 

((f)  The  lateral  cutaneous  nerves  of  the  thorax  pierce  the  external  inter- 
costal and  serratus  magnus  muscles,  in  a  line  a  little  behind  the  pectoral  border 
of  the  axilla.  The  first  intercostal  usually  gives  no  lateral  branch  or  only  a 
slender  twig  to  the  axilla,  but,  when  that  of  the  second  nerve  is  unusually  small, 
it  is  supplemented  by  that  of  the  first.  The  branch  from  the  second  intercostal 
is  named  intercosto-hum^eral,  and  requires  separate  description.  Each  of  the 
remaining  lateral  cutaneous  nerves  divides  into  two  branches,  which  reach  tho 
integument  at  a  short  distance  from  each  other,  and  are  named  anterior  and 
posterior. 

The  antcv'wr  hranches  are  continued  forwards  over  the  border  of  the  great 
loectoral  muscle.  Several  reach  the  mammary  gland  and  the  nipple  ;  and  from 
the  lower  nerves  twigs  are  supplied  to  the  digitations  of  the  external  obliquo 
muscle  of  the  abdomen. 

The posfcv'wv  hranches  turn  backwards  to  the  integument  over  the  scapula  and 
the  latissimus  dorsi  muscle.  The  branch  from  the  third  nerve  ramifies  in  the 
axilla,  and  a  few  filaments  reach  the  arm. 

The  intercosto-humcrnl  nerve,  the  lateral  cutaneous  branch  of  the  second  inter- 
costal nerve,  corresponds  with  the  posterior  of  the  two  divisions  of  the  succeeding 
lateral  [cutaneous  branches,  the  anterior  being  commonly  wanting.  It  crosses 
the  axillary  space  to  reach  the  arm,  and  is  connected  in  the  axilla  with  an  offset 
of  the  nerve  of  Wrisberg.  Penetrating  the  fascia  it  becomes  subcutaneous,  and 
ramifies  in  the  integument  of  the  upper  half  of  the  arm,  on  the  inner  and  pos- 
terior aspect ;  a  few  filaments  reach  the  integument  over  the  scapula.  The 
branches  of  this  nerve  cross  over  the  internal  cutaneous  offset  of  the  musculo- 
spiral.  and  a  communication  is  established  between  the  two  nerves.  The  size  of 
the  intercosto-humeral  nerve,  and  the  extent  of  its  distribution,  are  in  the 
inverse  proportion  to  the  size  of  the  other  cutaneous  nerves  of  the  upper  arm, 
especialljr  the  nerve  of  Wrisberg. 

(J))  The  anterior  cutaneous  nerves  of  the  thorax,  which  are  the  terminal 
twigs  of  the  intercostal  nerves,  are  reflected  outwards  in  the  integument  over  the 
great  pectoral  muscle.  The  branch  from  the  second  nerve  is  connected  with  the 
superclavicular  and  the  lateral  cutaneous  nerves  ;  those  from  the  third  and  fourth 
nerves  are  distributed  to  the  mammary  gland. 

LOWEK  OR  ABDOMINAL  INTERCOSTAL  NERVES. 

The  lower  intercostal  nerves  are  continued  from  the  anterior  ends  of 
the  intercostal  spaces,  between  the  internal  oblique  and  the  transverse 
muscle  of  the  abdomen,  to  the  outer  edge  of  the  rectus.  Perforating 
the  sheath,  they  enter  the  substance  of  that  muscle,  and  afterwards 
terminate  in  small  cutaneous  branches  (anterior  cutaneous). 

(a)  The  lateral  cutaneous  nerves  of  the  abdomen  pass  to  the  integument 
through  the  external  intercostal  and  external  oblique  muscles,  in  a  line  with  the 
corresponding  nerves  on  the  thorax,  and  divide  in  the  same  manner  into  anterior 
and  posterior  branches. 

The  anterior  bran  dies  are  the  larger,  and  are  directed  inwards  in  the  super- 
nciai  fascia,  with  small  cutaneous  arteries,  nearly  to  the  edge  of  the  rectus^ 
muscle. 
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The  posterior  hranclies  bend  backwards  over  the  latissimus  dorsi  muscle. 

{V)  The  anterior  cutaneous  nerves  of  the  abdomen  become  subcutaneous 
near  the  luiea  alba,  accompanying  the  small  perforating  arteries.  Their  number 
and  position  are  very  uncertain.  They  are  directed  outwards  towards  the  lateral 
cutaneous  nerves,  A  second  set  is  described  by  Cruveilhier  as  existing  at  the 
outer  edge  of  the  rectus  muscle. 

LAST  DOBSAL  NERVE. 

The  anterior  primary  division  of  this  nerve  is  below  the  last  rib,  and 
is  contained  altogether  in  the  abdominal  wall.  The  nerve  has  the 
general  course  and  distribution  of  the  others  between  the  internal 
oblique  and  transversalis,  but,  before  taking  its  place  between  those 
muscles,  it  passes  in  front  of  the  upper  part  of  the  quadratus  lumborum, 
and  pierces  the  posterior  aponeurosis  of  the  transverse  muscle.  This 
nerve  is  connected  by  offsets  with  the  nerve  above,  and  occasionally 
with  the  ilio-hypogastric  branch  of  the  lumbar  plexus.  Near  the  spine 
it  sometimes  communicates  with  the  first  lumbar  nerve  by  means  of  a 
small  cord  in  the  substance  of  the  quadratus  lumborum. 

The  lateral  cutaneous  branch,  of  the  last  dorsal  nerve,  passing 
through  both  oblique  muscles,  is  directed  downwards  over  the  iliac 
crest  to  the  integument,  covering  the  fore  part  of  the  gluteal  region 
and  the  upper  and  outer  part  of  the  thigh,  some  filaments  reaching  as 
far  as  the  great  trochanter  of  the  femur. 

LTJMBAK  NEEVES. 

The  anterior  divisions  of  the  lumbar  nerves  increase  in  size  from  the 
first  to  the  fifth ;  and  all,  except  the  fifth,  which  passes  down  to  join 
the  sacral  nerves,  are  connected  together  by  communicating  loops,  so  as 
to  form  the  lumbar  plexus.  On  leaving  the  intervertebral  foramina 
these  nerves  are  connected  by  filaments  Avith  the  sympathetic  nerve, 
these  filaments  being  longer  than  those  connected  with  other  spinal 
nerves,  in  consequence  of  the  position  of  the  lumbar  sympathetic 
ganglia  on  the  fore  part  of  the  bodies  of  the  vertebrae.  In  the  same 
situation  are  furnished  small  twigs  to  the  psoas  and  quadratus  lum- 
borum muscles. 

LUMBAR  PLEXUS. 

The  lumbar  plexus  is  formed  by  the  communications  between  the 
anterior  primary  divisions  of  the  four  upper  lumbar  nerves.  It  is 
placed  in  the  substance  of  the  psoas  muscle,  in  front  of  the  transverse 
processes  of  the  corresponding  vertebrae.  Above,  the  plexus  is  narrow, 
and  is  sometimes  connected  with  the  last  dorsal  nerve  by  a  small  offset 
from  that  nerve,  named  dorsi-lumbar  ;  below  it  is  wider,  and  is  joined 
to  the  sacral  plexus  by  means  of  a  branch  given  by  the  fourth  lumbar 
nerve  to  the  fifth. 

The  arrangement  of  the  plexus  may  be  thus  stated.  The  first  nerve 
gives  off  the  ilio-hypogastric  and  ilio-inguinal  nerves,  and  sends  down- 
wards a  communicating  branch  to  the  second  nerve.  The  second 
furnishes  the  greater  part  of  the  genito-crural  and  external  cutaneous 
nerves,  and  gives  a  connecting  branch  to  the  third,  from  which  some  of 
the  fibres  of  the  anterior  crural  and  obturator  nerves  are  derived. 
From  the  third  nerve,  besides  the  descending  branch  to  the  fourth. 
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two  branches  proceed ;  one  of  these,  the  larger,  forms  part  of  the 
anterior  crural  nerve ;  the  other,  a  part  of  the  obturator  nerve.  The 
fourth  nerve  gives  two  branches,  which  serve  to  complete  the  obturator 
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Fig.  366.  —  Diagrammatic 
Outline  op  the  Lumbar 
AND  Sacral  Plexuses  with 

THE       PRINCIPAL  NeRVES 
ARISING  FROM  THEM.  ^ 

D,XII,  placed  opposite  the 
divided  roots  of  the  last  dorsal 
nerve  ;  L,I  to  V,  oj)posite  the 
roots  of  the  five  lumbar  nerves  : 
the  loops  uniting  the  anterior 
j)rimary  divisions  of  these 
nerves  together,  and  the  first 
with  the  twelfth  dorsal  are 
shown  ;  S,  I  to  V,  and  C,  T,  the 
same  in  the  sacral  and  coccy- 
geal nerves  ;  p,  placed  on  some 
of  the  nerves  marks  the  pos- 
terior primary  divisions  cut 
short ;  j),  p'  the  plexus  formed 
by  the  union  of  the  posterior 
branches  of  the  third,  fourth, 
and  fifth  sacral  and  the  coccy- 
geal nerves  ;  d,  the  abdominal 
continuation  of  the  last  dorsal 
nerve,  from  which  d'  the  iliac 
cutaneous  branch  arises;  1,  1', 
the  ilio-hypogastric  and  ilio- 
inguinal branches  of  the  first 
lumbar  nerve  ;  2,  the  genito- 
crural  rising  by  a  loop  from 
the  first  and  second  lumbar  ; 
2',  external  cutaneous  of  the 
thigh  rising  by  a  loop  from  the 
second  and  third  ;  jps,  branches 
to  the  psoas  muscle  along  the 
lumbar  plexus  ;  cr,  anterior 
erural  nerve  from  the  second, 
third,  and  fourth  lumbar  ;  tl, 
branches  to  the  iliacus  ;  o&, 
obturator  nerve  from  the  se- 
cond, third,  and  fourth  lumbar 
nerves  ;  ob,  accessory  obtura- 
tor ;  IV',  V,  loop  from  the 
fourth  a,nd  fifth  lumbar,  form- 
ing the  lumbo -sacral  cord  ;  3, 
superior  gluteal  nerve  ;  sc, 
sacral  plexus  ending  in  the  great 
sciatic  nerve  ;  4,  lesser  sciatic 
nerve  rising  from  the  plexus 
posteriorly  ;  4',  inferior  gluteal 
branches  ;  5,  infex'ior  puden- 
dal ;  6',  posterior  cutaneous 
of  the  thigh  and  leg  ;  6,  6, 
branches  to  the  obturator  in- 

ternus  and  gemellus  superior  ;  6',  G',  branches  to  the  gemellus  inferior,  quadratus  and 
hip- joint  ;  7,  twigs  to  the  pyriformis  ;  8,  8,  pudic  nerve  from  the  first,  second,  third,  and 
fourth  sacral  ;  9,  visceral  branches  ;  9',  twig  to  the  levator  ani  ;  10,  cutaneous  from  the 
fourth,  which  passes  round  the  lowe;  border  of  the  gluteus  maximus  ;  11,  coccygeal 
branches. 
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and  anterior  crural  nerves,  and  a  connecting  branch  to  the  fifth 
nerve. 

The  BEAXCHES  of  this  plexus  form  two  sets,  which  are  distributed, 
one  to  the  lower  part  of  the  wall  of  the  abdomen,  the  other  to  the  fore 
part  and  inner  side  of  the  lower  limb.  In  the  former  set  are  the  ilio- 
hypogastric and  ilio-inguinal  nerves,  and  part  of  the  genito-crural ;  and 
to  the  latter  belong  the  remaining  part  of  the  genito-crural  nerve,  the 
external  cutaneous,  the  obturator,  and  the  anterior  crural  nerves. 

Ilio-hypogastric  and  ilio-inguinal  nerves. 

These  nerves  are  the  upper  two  branches  from  the  lumbar  plexus  ; 
they  are  both  derived  from  the  first  lumbar  nerve,  and  have  a  nearly 
similar  distribution.  They  become  subcutaneous  by  passing  between 
the  broad  muscles  of  the  abdomen,  and  through  the  outer  one,  and  end 
in  the  integument  of  the  groin  and  scrotum  in  the  male,  and  the  labia 
pudendi  in  the  female,  as  well  as  in  the  integument  covering  the  gluteal 
muscles.  The  extent  of  distribution  of  the  one  is  inversely  proportional 
to  that  of  the  other. 

The  ilio-hypogastric  nerve,  emerging  from  the  upper  part  of  the 
psoas  muscle  at  the  outer  border,  runs  obliquely  over  the  quadratus 
lumborum  to  the  iliac  crest,  and  there  perforating  the  transverse  muscle 
of  the  abdomen,  gets  between  that  muscle  and  the  internal  oblique, 
and  divides  into  an  iliac  and  hypogastric  branch. 

(a)  The  iliac  hranch  pierces  the  attachment  of  both  oblique  muscles,  immedi- 
ately above  the  iliac  crest,  and  is  lost  in  the  integument  over  the  gluteal  muscles, 
behind  the  distribution  of  the  lateral  cutaneous  branch  of  the  last  dorsal  nerve. 

(J)^  The  Injpocindric  or  aMominal  branch  passes  on  between  the  transverse  and 
internal  oblique  muscles,  and  is  connected  with  the  ilio-inguinal  nerve  near  the 
iliac  crest.  It  then  perforates  the  internal  oblique  muscle,  and,  piercing  the 
aponeurosis  of  the  external  oblique,  a  little  above  the  superficial  inguinal  opening, 
is  distributed  to  the  skin  of  the  abdomen  above  the  pubes. 

The  size  of  the  iliac  branch  of  this  nerve  varies  inversely  with  that  of  the 
lateral  cutaneous  branch  of  the  twelfth  dorsal.  The  hypogastric  branch  is  not 
unfrequently  joined  with  the  last  dorsal  nerve  between  the  muscles,  near  the 
crest  of  the  innominate  bone. 

The  ilio-inguinal  nerve,  smaller  than  the  preceding,  supplies  the 
integument  of  the  groin.  Descending  obliquely  outwards  over  the 
quadratus  lumborum,  it  crosses  the  fibres  of  the  iliacus  muscle,  being 
placed  lower  down  than  the  iho-hypogastric  :  it  then  perforates  the 
transverse  muscle  further  forwards  than  the  ilio-hypogastric  ;  com- 
municating with  that  nerve  between  the  abdominal  muscles.  Then 
piercing  the  internnl  oblique  muscle,  it  descends  in  the  inguinal  canal, 
and  emerging  at  the  superficial  inguinal  ring,  is  distributed  to  the  skin 
upon  the  groin,  as  well  as  to  that  upon  the  scrotu.ii  and  penis  in  the 
male,  or  the  labium  pudendi  in  the  female,  communicating  with  the 
inferior  pudendal  nerve.  In  its  progress  this  nerve  furutshes  branches 
to  the  internal  oblique  muscle. 

Varieties. — The  ilio-inguinal  nerve  occasionally  arises  from  Llie  loop  connect- 
mg  the  first  and  second  lumbar  nerves.  It  is  sometimes  small,  and  ends  near  tlio 
iliac  crest  by  joining  the  ilio-hypogastric  nerve  ;  in  which  case  the  latter  gives 
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off  an  inguinal  branch  having-  a  similar  coui-se  and  distribution  to  the  iUo-inguina, 
nei-ve,  the  place  of  which  it  supplies. 

Genito-crural  nerve. 

The  genito-crural  nerve  belongs  partly  to  the  external  genital 
organs  and  partly  to  the  thigh.     It  is  derived  chiefly  from  the 

Vis.  367. 


Fig.  367. — YiEW  FROM  BEFORE  OF  THE  ANTERIOR  BRANCHES  OP  THE  LtJMBAR  AND  SaCRAL 

ISTerves  with  the  Plexuses  (from  Sappey,  after  Hirschfield  and  LeveillG).  \ 

1,  hind)ar  cord  of  the  great  sympathetic  nerve  ;  2,  2',  anterior  primary  division  of  the 
tv/elfth  dorsal  nerve  ;  3,  first  lumbar  ;  4,  4',  iho-inguiual  branch  of  this  nerve  ;  5,  ~/, 
ilio-hypogastric  branch  ;  6,  second  lumbar  nerve  ;  7,  7',  genito-crural  nerve  rising  from 
the  first  and  second  lumbar  ;  8,  8',  external  cutaneous  nerve  of  the  thigh  ;  9,  third 
lumbar  nerve;  10,  fourth  ;  11,  fifth;  12,  lumbo-sacral  trunk;  13,  iliac  branch  of  the 
ilio-inguinal  ;  14,  its  abdominal  branch  ;  15,  its  genital  branch  ;  16,  external  cutaneous 
nerve  of  the  right  side  passing  out  of  the  pelvis  under  Poujmrt's  ligament  ;  17,  17,  17, 
cutaneous  ramificatioiis  of  this  nerve  ;  17,  the  same  nerve  exposed  on  the  left  side  ;  18, 
18',  genital  branch  of  the  genito-crural ;  19,  its  crural  branch  on  the  right  side  becoming 
cutaneous  ;  19',  the  same  on  the  left  side  exposed  as  it  descends  in  front  of  the  femoral 
artery  ;  20,  anterior  crural  nerve  ;  21,  21',  obturator  nerve  ;  22,  left  sciatic  plexus;  23, 
aortic  plexus  of  the  sympathetic  nerve  connected  superiorly  with  the  other  pre-aortic 
plexuses  and  the  lumbar  ganglia,  and  interiorly  with  the  superior  x)lexus. 
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second  lumbar  nerve,  but  receives  also  a  few  fibres  from  the  con- 
necting cord  between  that  and  the  first  nerve.  The  nerve  descends 
obliquely  through  the  psoas  muscle,  and  afterwards  on  its  fore 
part,  towards  Poupart's  ligament,  dividing  at  a  variable  height  into 
an  internal  or  genital,  and  an  external  or  crural  branch.  It  often 
bifurcates  close  to  its  origin  from  the  plexus,  in  which  case  its  two 
branches  perforate  the  psoas  muscle  in  different  places. 

(«)  The  genital  drancJi  (external  spermatic,  Schmidt)  lies  upon  or  near  the  ex- 
ternal iliac  artery,  and  sends  filaments  along  that  vessel  ;  then  perforating  the 
transversalis  fascia,  it  passes  through  the  inguinal  canal  with  the  spermatic  cord, 
and  is  lost  upon  the  cremaster  muscle.  In  the  female  it  accompanies  the  round 
ligament  of  the  utems. 

(Jf)  The  crural  hrancJt  (lumbo-inguinal  nerve.  Schmidt)  descends  upon  the 
psoas  muscle  beneath  Poupart's  ligament  into  the  thigh.  Immediately  below 
that  ligament,  and  at  the  outer  side  of  the  femoral  artery,  it  pierces  the  fascia 
lata,  and  supplies  the  skin  on  the  upper  pai-t  of  the  thigh,  communicating  with 
the  middle  cutaneous  branch  of  the  anterior  crural  nerve.  Whilst  it  is  passing 
beneath  Poupart's  ligament,  some  filaments  are  prolonged  from  this  nerve  on  the 
femoral  artery.  It  is  stated  by  Schmidt,  that  when  the  crural  branch  of  the 
genito-crural  nerve  is  large,  and  commences  near  the  plexus,  he  has  observed  it  to 
give  a  muscular  branch  to  the  lower  border  of  the  internal  oblique  and  transver- 
salis muscles. 

External  cutaneous  nerve. 

This  nerve,  commencing  from  the  loop  formed  between  the  second 
and  third  lumbar  nerves,  on  emerging  from  the  outer  border  of  the 
psoas  muscle,  crosses  the  iliacus  muscle  below  the  ilio-inguinal  nerve, 
and  passing  beneath  Poupart's  ligament,  reaches  the  thigh  beneatli  the 
anterior  superior  iliac  spine,  where  it  divides  into  an  anterior  and  a 
posterior  branch  distributed  to  the  integument  of  the  outer  side  of 
the  hip  and  thigh. 

{a)  The  posterior  hranch  perforates  the  fascia  lata  and  subdivides  into  two  or 
three  others,  which  turn  backwards  and  supply  the  skin  upon  the  outer  surface 
of  the  limb,  from  the  upper  border  of  the  hip-bone  nearly  to  the  middle  of  the 
thigh.  The  highest  among  them  are  crossed  by  the  cutaneous  branches  from  the 
last  dorsal  nerve. 

(Jj)  An  anterior  hrancJi,  the  continuation  of  the  nerve,  is  at  first  contained  in  a 
sheath  or  canal  formed  in  the  substance  of  the  fascia  lata  ;  but,  about  four  inches 
below  Poupart's  ligament,  it  enters  the  subcutaneous  fatty  tissue,  and  is  distri- 
buted along  the  outer  part  of  the  front  of  the  thigh,  ending  near  the  knee.  The 
principal  offsets  spring  from  its  outer  side.  In  some  cases,  this  branch  reaches 
quite  down  to  the  knee,  and  communicates  there  with  the  internal  saphenous 
nerve. 

Obturator  nerve. 

The  obturator  nerve  is  distributed  to  the  adductor  muscles  of  the 
thigh,  and  to  the  hip  and  knee-joints.  It  arises  from  the  lumbar 
plexus  by  two  roots,  one  from  the  third  and  the  other  from  the  fourth 
lumbar  nerve.  Having  emerged  from  the  inner  border  of  the  psoas 
muscle,  opposite  to  the  brim  of  the  pelvis,  it  runs  along  the  side  of 
the  pelvic  cavity,  above  the  obturator  vessels,  as  far  as  the  opening 
in  the  upper  part  of  the  thyroid  foramen,  through  which  it  escapes 
from  the  pelvis  into  the  thigh.    Here  it  immediately  divides  into  an 


THE  OBTUEATOR  NEEVE. 


603 


?„nterior  and  a  posterior  branch,  which  are  separated  from  one  another 
Vy  the  short  adductor  muscle. 

A. — The  ANTERIOR  PORTION  communicates  with  the  accessory  ob- 
turator nerve,  when  that  nerve  is  present,  and  descends  in  front  of  the 
adductor  brevis  and  behind  the  pectineus  and  adductor  longus  muscles. 
It  gives  branches  as  follows. 

(c?)  An  articular  hrajich  to  the  hip-joint  arises  near  the  thyroid  membrane. 

(/y)  Mu.scular  hranches  are  given  to  the  gracilis  and  adductor  longus  muscles, 
and  occasionally  also  others  to  the  adductor  brevis  and  pectineus. 

(c?)  The  terminal  tirhj  turns  outwards  upon  the  femoral  artery,  and  surrounds 
that  vessel  with  small  filaments. 

{(T)  An  offset  at  the  lower  border  of  the  adductor  longus  communicates  beneath 
the  fascia  with  the  internal  cutaneous  branch  of  the  anterior  crural  nerve,  and 
with  a  branch  of  the  internal  saphenous  nerve,  forming-  a  sort  of  ulexus. 


Fig.  368. — The  LitmbxIr  Plexus  from  Fig.  368. 

BEFORE,  WITH  THE  DISTRIBUTION  OP 

SOME  OF  ITS  Nerves  (slightly  altered 
from  Schmidt).  -5- 

(7,  the  last  rib  ;  5,  qiiadratus  lum- 
borum  muj^cle  ;  c,  obhque  and  trans- 
verse muscles  cut  near  the  crest  of  the 
ilium  and  turned  down  ;  d,  pubes  ;  e, 
adductor  brevis  muscle  ;  /,  pectineus 
divided  and  turned  outAvards  ;  rj,  adduc- 
tor longus  ;  1,  iho-hypogastric  nerve  ; 
2,  ilio-inguinal ;  3,  external  cutaneous  ; 
4,  anterior  crural ;  5,  accessory  obtu- 
rator ;  6,  obturator  united  with  the  ac- 
cessory by  a  loop  round  the  pubes  ;  7, 
genito-crural  in  two  branches  cut  short 
near  their  origin  ;  8,  8,  lumbar  r-ortion 
of  the  gangliated  sympathetic  cord. 

B. — The  POSTERIOR  or  deep 
part  of  the  obturator  nerve, 
having:  passed  through  some 
fibres  of  the  external  obturator 
muscle,  crosses  behind  the  short 
adductor  to  the  fore  part  of 
the  adductor  magnus,  where  it 
divides  into  many  brauches,  all 
of  which  enter  those  muscles, 
excepting  one  which  is  pro- 
longed downwards  to  the  knee- 
joint. 

{a)  The  muscular  branches  supply 
the  external  obturator  and  the  great 

adductor  muscle,  with  the  short  adductor  also  when  thi^ 
branch  from  the  anterior  division  of  the  nerv^e. 

(J)  The  artlcnJar  branch  for  the  knee  rests  at  first  on  the  adductor  magnus, 
but  perforates  the  lower  fibres  of  that  muscle,  and  thus  reaches  the  upper  part  of 
the  popliteal  space.  Supported  by  the  popliteal  artery,  and  sendmg  filaments 
around  that  vessel,  the  nerve  then  descends  to  the  back  of  the  knee-joint,  and 
enters  the  articulation  through  the  posterior  Hgament.  (Thomson,  "  London 
Med.  and  Surg.  Journal,"  No.  xcv.) 
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Varieties. —  Occasioiml  nifanrons  iiorve. — In  some  instances  the  communicat- 
ing branch  described  is  larg-er  than  usual,  and  descends  along  the  posterior  border 
of  the  sartorius  to  the  inner  side  of  the  knee,  where  it  perforates  the  fascia,  com- 
municates with  the  internal  saphenous  nerve,  and  extends  down  the  inner  side  of 
the  limb,  supplying  the  skin  as  low  as  the  middle  of  the  leg. 

When  this  cutaneous  branch  of  the  obturator  nerve  is  present,  tile  internal 
cutaneous  branch  of  the  anterior  crural  nerve  is  small,  the  size  of  the  two  nerves 
bearing  an  inverse  proportion  to  each  other. 

Accessory  obturator  ncrcc. — The  accessory  obturator  nerve,  a  small  and  incon- 
stant nerve,  arising  from  the  obturator  nerve  near  its  upper  end,  or  separately 
from  the  same  nerves  of  the  plexus,  descends  along  the  inner  border  of  the  psoas 
muscle,  over  the  pubic  bone,  and,  passing  behind  the  pectineus  muscle,  ends  by 
dividing  into  several  branches.  Of  these  one  joins  the  anterior  branch  of  the 
obturator  nerve  ;  another  penetrates  the  pectineus  on  the  under  surface  ;  whilst 
a  third  enters  the  hip-joint  with  the  articular  artery. 

This  nerve  is  sometimes  smaller  than  usual,  and  ends  in  filaments  which  perfo- 
rate the  capsule  of  the  Iiip- joint.  "When  it  is  altogether  wanting,  the  hip-joint 
receives  branches  from  the  obturator  nerve. 

SuMMAEY.  —  The  obturator  nerve  and  accessory  obturator  give 
branches  to  the  hip  and  knee  joints,  also  to  the  adductor  muscles  of  the 
thigh,  and,  in  some  cases,  to  the  pectineus.  Occasionally  a  cutaneous 
branch  descends  to  the  inner  side  of  the  thigh,  and  to  the  inner  and 
upper  part  of  the  leg. 

Anterior  crural  nerve. 

This  nerve  is  the  largest  branch  of  the  lumbar  plexus,  and  is  de- 
ri^ed  principally  from  the  third  and  fourth  lumbar  nerves,  but  in 
part  also  from  the  second.  Emerging  from  the  outer  border  of  the 
psoas  muscle,  near  its  lower  part,  it  descends  into  the  thigh  in  the 
groove  between  that  muscle  and  the  iliacus,  and,  therefore,  to  the 
outside  of  the  femoral  blood-vessels.  It  now  becomes  flattened  out 
and  divides  into  two  parts,  one  of  which  is  cutaneous,  while  the  other 
is  distributed  to  muscles. 

Branches  of  the  trunk. — The  branches  given  from  the  anterior 
crural  nerve  within  the  abdomen  are  few  and  of  small  size. 

(r/)  The  iUncus  receives  three  or  four  small  branches,  which  are  directed  out- 
wards from  the  nerve  to  the  fore  part  of  the  muscle. 

(h)  The  nerve  of  the  femoral  a  rterij  is  a  small  branch  which  divides  into  numerous 
filaments  upon  the  upper  part  of  that  vessel.  It  sometimes  arises  lower  do^^oi 
than  usual  in  the  thigh.  It  may,  on  the  other  hand,  be  found  to  take  origin 
above  the  ordinary  position  ;  and  in  this  case  it  proceeds  from  the  middle  cutaneous 
nerve,  when  that  branch  springs  from  or  near  the  lumbar  plexus.  In  either  case 
its  ultimate  distributi-on  is  the  same  as  that  already  described. 

Terminal  branches. — From  the  principal  or  terminal  divisions  of 
the  nerve  the  remaining  branches  take  their  rise  as  follows. 

From  the  superficial  division  cutaneous  branches  are  given  to  the  fore 
X3art  of  the  thigh,  and  to  the  inner  side  of  the  leg.  They  are  the  middle 
and  internal  cutaneous  nerves,  and  the  internal  saphenous  nerve.  One 
of  the  muscles,  the  sartorius,  receives  its  nerves  from  this  group. 

The  deep  branches  supply  the  muscles  on  the  fore  part  of  the  thigh, 
and  also  the  pectineus  muscle.  The  branch  to  the  pectineus,  however, 
sometimes  arises  from  the  superficial  part  of  the  trunk. 

A.  Muscular  branches.— The  branch  to  the  j)ectmens  muscle  crosses  inwards 
behind  the  femoral  vessels,  and  enters  the  muscle  on  the  anterior  aspect. 
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The  sa7'torhis  muscle  receives  three  or  four  twigs,  which  arise  in  common  with 
the  cutaneous  nerves,  and  reach  mostly  the  upper  part  of  the  muscle. 

The  rectus  muscle  receives  a  distinct  branch  on  its  under  surface. 

The  nerve  for  the  vastus  cxtevmis,  of  considerable  size,  descends  with  the 
branches  of  the  external  circumflex  artery  towards  the  lower  part  of  the  muscle. 
It  gives  off  a  long  slender  articular  filament,  which  reaches  the  knee  and  pene- 
trates the  fibrous  capsule  of  the  joint. 


Fig.  369. — Deep  Nerves  op  the  Attterior  and 
Inner  part  op  the  Thigh  (from  Sapi^ey  after 
Hirschfeld  and  Leveille)  ^ 

1,  anterior  crural  nerve  ;  2,  branches  given  to 
Jfie  iliacus  muscle  ;  3,  branch  to  the  lower  part  of 
/he  psoas  ;  4,  large  musculo-cutaneous  branches, 
divided  to  show  the  deeper  nerves  ;  5  and  6,  mus- 
cular filaments  from  the  small  miisculo-cutaneous  ; 
7,  origin  of  the  cutaneous  branches  ;  8,  communi- 
cating filament  of  the  internal  cutaneous  nerves  ; 
9,  branches  to  the  rectus  ;  10,  branches  to  the 
vastus' externus  ;  11,  branches  to  the  vastus  inter- 
nus  ;  12,  internal  saphenous  nerve  ;  13,  its  patellar 
branch;  14,  its  continuation  doAvn  the  leg  ;  15, 
obturator  nerve  ;  16,  branch  fi'om  the  obturator 
nerve  to  the  adductor  longus  ;  17,  branch  to  the 
adduc'or  brevis  ;  18,  branch  to  the  gracilis  ;  from 
this  a  filament  is  prolonged  downwards,  to  unite 
■with  the  plexus  formed  by  the  union  of  branches 
from  the  internal  cutaneous  and  internal  saphenous 
nerves  ;  19,  deep  branch  of  the  obturator  nerve  to 
the  adductor  magnus  ;  20,  lumbo-sacral  trunk ;  21, 
its  union  with  the  first  sacral  nerve ;  22,  22,  lum- 
bar and  sacral  part  of  the  sympathetic  nerve  ;  23) 
external  cutaneous  nerve  from  the  lumbar  plexus. 

Another  large  nerve  divides  into  two  sets  of 
branches,  which  enter  the  vastus  hitcrnus  and 
the  cr  urcus  about  the  middle  of  those  muscles. 
The  nerve  of  the  vastus  internus,  before  pene- 
trating the  muscular  fasciculi,  gives  a  small 
branch  to  the  knee-joint.  This  <77'Z'v7'«Z^/?' nerve 
passes  along  the  internal  intermuscular  sep- 
tum with  a  branch  of  the  anastomotic  artery, 
as  far  as  the  inner  side  of  the  joint,  where 
it  perforates  the  capsular  ligament,  and  is 
directed  outwards  on  the  synovial  membrane 
beneath  the  liganientum  patella3. 

B.  Middle  cutaneous  nerve. — The  middle 
cutaneous  nerve  either  pierces  the  fascia  lata 
divided  into  two  branches  about  four  inches 
below  Pouparfs  ligament,  or  as  one  trunk 

■which  soon  separates  into  two  branches.  These  branches  descend  side  by  side 
on  the  fore  part  of  the  thigh  to  the  inner  side  and  front  of  the  patella.  After 
or  before  the  nerve  has  become  subcutaneous,  it  communicates  with  the  crural 
branch  of  the  genito-crnral  nerve,  and  also  with  the  internal  cutaneous. 

This  nerve  sometim.es  arises  from  the  anterior  crural,  high  up  within  the 
abdomen. 

C.  Internal  cutaneous  nerve. — The  internal  cutaneous  nerve  gives  branches 
to  the  skin  on  the  inner  side  of  the  thigh,  and  the  upper  part  of  the  leg;  but  tlie 
extent  to  which  it  reaches  varies  with  the  presence  or  absence  of  the  "  occasional 
cutaneous  "  branch  of  the  obturator  nerve. 

Lying  beneath  the  fascia  lata,  this  nerve  descends  obliquely  over  the  upper 
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part  of  the  femoral  arterj^  It  divides  either  in  front  of  that  vessel,  or  at  the 
inner  side,  into  two  branches  (one  anterior,  the  other  internal),  which  pierce 
the  fascia  separately.  Before  dividing-,  this  nerve  gives  off  two  or  three  cutaneous 
twigs,  which  accompany  the  upper  part  of  the  long  saphenous  vein.  The  highest 
of  these  perforates  the  fascia  near  the  saphenous  opening,  and  reaches  down  to 
the  middle  of  the  thigh.  The  others  appear  beneath  the  skin  lower  down  by  the 
side  of  the  vein  ;  one,  larger  than  the  rest,  passes  through  the  fascia  about  the 
middle  of  the  thigh,  and  extends  to  the  knee.  In  some  instances,  these  small 
branches  spring  directly  from  the  anterior  crural  nerve,  and  they  often  communi- 
cate with  each  other. 


Fig.  370.  Fig.  370. — Cutaneous  Nerves  of  the  Anterior 

_  AND  Inner  Part  op  the  Thigh  (from  Sappey 

after  Hirschfeld  and  Leveille).  -J- 

1,  external  cutaneous  nerve ;  2,  2,  middle  cuta- 
neous branch  of  the  anterior  crural  passing  through 
the  sartorius  muscle  and  the  fascia  ;  3,  3,  anterior 
division  of  the  internal  cutaneous  ;  4,  filament  to 
the  sartorius  ;  5,  inner  or  jjosterior  division  of  the 
intei^nal  cutaneous  ;  6,  its  superficial  branch  to  the 
inside  of  the  knee  after  perforating  the  fascia  ;  7, 
deep  cr  comnmnicating  branch  ;  8,  superficial 
branch  of  the  musculo-cutaneous  of  the  crural ;  9, 
patellar  branch  of  the  internal  saphenous  nerve  ; 
10,  continuation  of  the  saphenous  down  the  leg. 

The  anterior  terminal  hranch,  descending 
in  a  straight  line  to  the  knee,  perforates  the 
fascia  lata  in  the  lower  part  of  the  thigh  ;  it 
afterwards  runs  down  near  the  intermuscular 
septum,  giving  off  filaments  on  each  side  to  tho 
skin,  and  is  finally  directed  over  the  patella  to 
the  outer  side  of  the  knee.  It  communicates 
above  the  joint  with  a  branch  of  the  long 
saphenous  nerve  ;  and  sometimes  it  takes  the 
place  of  the  branch  usually  given  by  the  latter 
to  the  integument  over  the  patella. 

This  branch  of  the  internal  cutaneous  nerve 
sometimes  lies  above  the  fascia  in  its  whole 
length.  It  occasionally  gives  off  a  cutaneous 
filament,  which  accompanies  the  long  saphenous 
vein,  and  in  some  cases  it  communicates  with 
the  branch  to  be  next  described. 

The  inner  hraneli  of  the  internal  cutaneous 
nerve,  descending  along  the  posterior  border  of 
the  sartorius  muscle,  perforates  the  fascia  lata 
at  the  inner  side  of  the  knee,  and  communi- 
cates by  a  small  branch  with  the  internal 
saphenous  nerve,  which  here  descends  in  front 
of  it.  It  gives  some  cutaneous  filaments  to 
the  lower  part  of  the  thigh  on  the  inner  side, 
and  is  distributed  to  the  skin  upon  the  inner 
side  of  the  leg.  Wliilst  beneath  the  fascia,  this  branch  of  the  internal  cutaneous 
nerve  joins  in  an  interlacement  with  offsets  of  the  obturator  nerve  below  the 
middle  of  the  thigh,  and  with  the  branch  of  the  saphenous  neiwe  nearer  the 
knee. 

D.  Internal  saphenous  nerve. — The  internal  or  long  saphenous  nerve  is  the 
largest  of  the  cutaneous  branches  of  the  anterior  ciwal  nerve.  In  some  cases  it 
arises  in  connection  v.-ith  one  of  the  deep  or  muscular  branches. 

This  nerve  is  deeply  placed  as  far  as  i;he  knee,  and  is  subcutaneous  in  the  rest 
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of  its  course.  In  tlie  tliigli  it  accompanies  the  femoral  vessels,  lying"  at  first 
somewhat  to  their  outer  side,  but  lower  down  approaching  close  to  them,  and 
passing  beneath  the  same  aponeurosis.  When  the  vessels  pass  through  the  open- 
ing in  the  adductor  muscle  into  the  popliteal  space,  the  saphenous  nerve  separates 
from  them,  and  is  continued  downwards  beneath  the  sartorius  muscle  to  the 
inner  side  of  the  knee  ;  where,  having  first  given  off,  as  it  lies  near  the  inner 
condyle  of  the  femur,  a  branch  which  is  distributed  over  the  front  of  the  patella, 
it  becomes  subcutaneous  by  piercing  the  fascia  between  the  tendons  of  the  sar- 
torius and  gracilis  muscles. 

The  nerve  then  accompanies  the  saphenous  vein  along  the  inner  side  of  the 
leg,  and  passing  in  front  of  the  ankle  is  distributed  to  the  inner  side  of  the  foot. 
In  the  leg  it  is  connected  with  the  internal  cutaneous  nerve. 

The  distribution  of  the  branches  is  as  follows. 

A  communicatinri  branch  is  given  off  about  the  middle  of  the  thigh  to  join  in 
the  interlacement  formed  beneath  the  fascia  lata  by  this  nerve  and  branches  of 
the  obturator  and  internal  cutaneous  nerves.  After  it  has  left  the  aponeurotic 
covering  of  the  femoral  vessels,  the  internal  saphenous  nerve  has,  in  some  cases, 
a  further  connection  with  one  or  other  of  the  nerves  just  referred  to. 

The  branch  to  the  integument  hi  front  of  the  ijatella  perforates  the  sartorius 
muscle  and  the  fascia  lata  ;  and,  having  received  a  communicating  offset  from 
the  internal  cutaneous  nerve,  spreads  out  upon  the  fore  part  of  the  knee  ;  and,  by 
uniting  with  branches  of  the  middle  and  external  cutaneous  nerves,  forms  a 
plexus — plexus  patellaa. 

A  branch  to  the  inner  ankle  is  given  off  in  the  lower  third  of  the  leg,  and 
descends  along  the  margin  of  the  tibia,  and  some  small  filaments  pierce  the  tarsal 
ligaments. 

Summary.-— The  anterior  crural  nerve  is  distributed  to  the  skin 
upon  the  fore  part  and  inner  side  of  the  thigh,  commencing  below  the 
termination  of  the  ilio-iugninal  and  genito-craral  nerves.  It  furnishes 
also  a  cutaneous  nerve  to  the  inner  side  of  the  leg  and  foot.  All  the 
muscles  on  the  front  and  outer  side  of  the  thigh  receive  their  nerves 
from  the  anterior  crural,  and  the  pectineus  is  also  in  part  supplied  by 
this  nerve,  and  in  part  by  the  obturator.  The  tensor  muscle  of  the 
fascia  lata  is  supplied  from  a  different  source,  viz.,  the  superior  gluteal 
nerve.  Lastly,  two  branches  are  given  from  the  anterior  crural  nerve 
to  the  knee-joint 

FIFTH   LUMBAR  NERVE. 

The  anterior  branch  of  the  fifth  lumbar  nerve,  having  received  a 
fasciculus  from  the  nerve  next  above  it,  descends  to  join  the  first 
sacral  nerve,  and  forms  part  of  the  sacral  plexus.  The  cord  resulting 
from  the  union  of  the  fifth  with  a  part  of  the  fourth  nerve,  is  named 
the  lumho- sacral  nerve. 

Superior  G-lnteal  2i"erve. — Before  joining  the  first  sacral  nerve  the 
lumbo-sacral  cord  gives  off  from  behind  the  superior  gluteal  nerve  ; 
this  offset  leaves  the  pelvis  through  the  large  sacro-sciatic  foramen, 
above  the  pyriformis  muscle,  and  divides  like  the  gluteal  artery  into 
two  branches,  which  are  distributed  chiefly  to  the  smaller  gluteal 
muscles  and  tensor  of  the  fascia  lata. 

(fC)  The  upper  branch  runs  with  the  gluteal  artery  along  the  origin  of  the 
gluteus  minimus,  and  is  lost  in  it  and  in  the  gluteus  medius. 

(^)  The  lower  branch  crosses  over  the  middle  of  the  gluteus  minimus  between 
this  and  the  gluteus  medius,  and  supplying  filaments  to  both  those  muscles,  is 
continued  forwards,  and  terminates  in  the  tensor  muscle  of  the  fascia  lata. 
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SACRAL  AND  COCCYGEAL  NERVES. 

The  anterior  divisions  of  the  first  four  sacral  nerves  emerge  fi'om  the 
spinal  canal  by  the  anterior  sacral  foramina,  and  the  fifth  passes  out 
between  the  sacrum  and  coccyx. 

The  first  two  sacral  nerves  are  large,  and  of  nearly  equal  size ;  the 
others  dimmish  rapidly,  and  the  fifth  is  exceedingly  slender.  Like  the 
anterior  divisions  of  the  other  spinal  nerves,  those  of  the  sacral  nerves 
communicate  with  the  sympathetic  :  the  communicating  cords  are  very 
short,  as  the  sympathetic  ganglia  are  close  to  the  inner  margin  of  the 
foramina  of  the  sacrum. 

The  first  three  nerves  and  part  of  the  fourth  contribute  to  form  the 
sacral  plexus.  The  fifth  has  no  share  in  the  plexus, — it  ends  on  the 
back  of  the  coccyx.  As  the  description  of  the  fourth  and  fifth  sacral 
nerves  and  of  the  coccygeal  will  occupy  only  a  short  space,  these  three 
nerves  may  be  noticed  first,  before  the  other  nerves  and  the  numerous 
branches  to  which  they  give  rise  are  described. 

'xHiH   FOURTH   SACRAL  NERVE. 

Only  one  pare  of  the  anterior  division  of  this  nerve  joins  the  sacral 
plexus ;  the  remainder,  which  is  nearly  half  the  nerve,  supplies  branches 
to  the  viscera  and  muscles  of  the  pelvis,  and  sends  downwards  a  con- 
necting filament  to  the  fifth  nerve. 

(a)  The  visceral  hfanehes  of  the  fourth  sacral  nerve  are  directed  forwards  to 
the  lower  part  of  the  bladder,  and  communicate  freely  with  branches  from  the 
sympathetic  nerve.  Offsets  are  distributed  to  the  neighbouring  viscera,  accord- 
ing -^o  the  sex.  They  will  be  described  with  the  pelvic  portion  of  tlie  sympathetic 
nerve.  The  foregoing  branches  are,  in  some  instances,  furnished  by  the  third 
sacral  nerve  instead  of  the  fourth,  and  not  unfrequently  from  both  of  these 
nerves. 

(h)  Of  the  muscular  hrancJirs,  one  supplies  the  levator  atii,  piercing  that  muscle 
on  the  pelvic  surface ;  another  enters  the  coco/^cus.  whilst  a  third  ends  in 
the  external  sphincter  muscle  of  the  rectum.  The  last  branch,  after  passing 
either  through  the  coccygeus,  or  between  it  and  the  levator  ani,  reaches  the 
perinEeum,  and  is  distributed  likewise  to  the  integuments  between  the  anus  and 
the  coccyx. 

THE   FIFTH    SACRAL  NERVE, 

The  anterior  branch  of  this,  the  lowest  sacral  nerve,  comes  forwards 
through  the  coccygeus  muscle  opposite  the  junction  of  the  sacrum  with 
the  first  coccygeal  vertebra ;  it  then  descends  upon  the  coccygeus  nearly 
to  the  tip  of  the  coccyx,  where  it  turns  backwards  through  the  fibres 
of  that  muscle,  and  ends  in  the  integament  upon  the  posterior  and 
lateral  aspect  of  the  bone. 

As  soon  as  this  nerve  appeg-rs  in  front  of  the  bone  (in  the  pelvis)  it  is  joined 
by  the  descending  filament  from  the  fourth  nerve,  and  lower  down  by  the  small 
anterior  division  of  the  coccygeal  nerve.  It  supplies  small  filaments  to  the 
coccygeus  muscle. 

THE    COCCYGEAL  NERVE. 

The  anterior  branch  of  the  coccygeal,  or,  as  it  is  sometimes  named, 
the  sixth  sacral  nerve,  is  a  very  small  filament.    It  escapes  from  the 
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spinal  canal  by  the  terminal  opening,  pierces  the  sacro-sciatic  ligament 
and  tlie  coccygeus  muscle,  and,  being  joined  upon  the  side  of  the  coccyx 
with  the  fifth  sacral  nerve,  partakes  in  the  distribution  of  that  nerve. 

THE    SACRAL  PLEXUS. 

The  lumbo-sacral  cord  (resulting  as  before  described  from  the  junction 


Fig.  37L 


Fig.      371.    DlAQRAMMATIG 

Outline  op  the  Lumbar 
AND  Sacral  Plexuses  with 

THE  PRINCIPAL  NeRVES 
ARISING  FROM  THEM.  (A.T.) 

The  references  to  the  nerves 
of  the  lumbar  plexus  will  be 
found  at  p.  599.  IV',  V, 
loop  from  the  anterior  primary- 
branches  of  the  fourth  and  fifth 
lumbar  nerves,  forming  the 
lumbo-sacral  cord  ;  3,  superior 
gluteal  nerve  ;  SC,  sacral 
plexus  ending  in  the  great 
sciatic  nerve  ;  4,  lesser  sciatic 
nerve,  rising  from  the  plexus 
posteriorly  ;  4',  inferior  gluteal 
branches ;  5,  inferior  puden- 
dal ;  5',  posterior  cutaneous 
of  the  thigh  and  leg  ;  6,  6, 
branches  to  the  obturator  in- 
ternus  and  gemellus  superior  ; 
6',  6',  branches  to  the  ge- 
mellus inferior,  quadratus  and 
hip-joint  ;  7,  twigs  to  the 
pyriformis  ;  8,  8,  pudic  from 
the  first,  second,  third,  and 
fourth  sacral  ;  9,  visceral 
branches  ;  9',  twig  to  the 
levator  ani  ;  1.0,  cutaneous 
from  the  fourth,  which  passes 
round  the  lower  border  of  the 
gluteus  maximus  ;  11,  coccy- 
geal branches. 


of  the  fifth  and  part  of  the 
fourth  lumbar  nerves) ,  the 
anterior  divisions  of  the 
first  three  sacral  nerves, 
and  part  of  the  fourth, 
unite  to  form  this  plexus. 
Its  construction  differs 
from  that  of  the  other 
spinal  nervous  plexuses  in 
this  respect,  that  the 
several  constituent  nerves 
entering  into  it  unite  into 
one  broad  flat  cord.  To 
the  place  of  union  the 
nervesproceed  indifferent 

directions,  that  of  the  upper  ones  being  obliquely  downwards,  while 
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that  of  the  lower  is  nearly  horizontal  ;  and,  as  a  consequence  of  this 
difference,  they  diminish  in  length  from  the  first  to  the  last.  The 
sacral  plexus  rests  on  the  anterior  surface  of  the  pyriform  muscle, 
opposite  the  side  of  the  sacrum,  and  escaping  through  the  great  sacro- 
sciatic  foramen,  ends  in  the  great  sciatic  nerve. 

Beanches. — The  sacral  plexus  gives  rise  to  the  great  sciatic  nerve, 
and  to  various  smaller  branches  ;  viz.,  the  pudic  nerve,  the  small  sciatic 
nerve,  and  branches  to  the  obturator  internus,  pyriformis,  gemelli,  and 
quadratus  femoris  muscles. 

Small  Muscular  "branclies. 

a.  To  tlw  ijyriformis  muscle,  one  or  more  branches  are  given,  either  from  the 
plexus  or  from  the  upper  sacral  nerves  before  they  reach  the  plexus. 

1).  The  nevTC  of  tJie  internal  obturator  muscle  arises  from  the  part  of  the  plexus 
formed  by  the  union  of  the  lumbo-sacral  and  the  first  sacral  nerves.  It  turns 
over  the  ischial  spine  of  the  hip-bone  with  the  pudic  vessels,  and  is  then  directed 
forwards  through  the  small  sacro-sciatic  foramen  to  reach  the  inner  surface  of 
the  obturator  muscle. 

c.  To  the  levator  an'i  one  or  more  twigs  proceed  from  the  lower  part  of  the  plexus. 

d.  The  superior  gemelhis  receives  a  small  branch,  which  arises  from  the  lower 
part  of  the  plexus, 

e.  The  small  nerve  which  supplies  the  lower  r/emellns  and  quadratus  femoris 
muscles  springs  from  the  lower  part  of  the  plexus.  Concealed  at  first  by  the 
great  sciatic  nerve,  it  passes  beneath  the  gemelli  and  the  tendon  of  the  internal 
obturator, — between  those  muscles  and  the  capsule  of  the  hip-joint, — and  reaches 
the  deep  (anterior)  surface  of  the  quadratus.  It  furnishes  a  small  articular  fila- 
ment to  the  back  part  of  the  hip-joint. 

The  Pudic  Herve. 

This  nerve,  arising  from  the  lower  part  of  the  sacral  plexus,  turns 
over  the  spine  of  the  ischium,  and  then  passes  forwards  through  the 
small  sacro-sciatic  foramen,  where  it  usually  gives  off  the  inferior 
haemorrhoidal  branch.  It  is  next  directed  along  the  outer  part  of  the 
ischio-rectal  fossa,  in  a  sheath  of  the  obturator  fascia,  along  with  the 
pudic  vessels,  and  divides  into  two  terminal  branches,  the  perineal 
nerve  j^nd  the  dorsal  nerve  of  the  penis. 

A. — The  perineal  nerve,  the  lower  and  much  the  larger  of  the  two 
divisions  of  the  pudic  nerve,  lies  below  the  pudic  artery,  and  is  expended 
in  superficial  and  muscular  branches. 

a.  The  superficial  perineal  branches  are  two  in  number,  anterior  and  pos- 
terior. The  2^osterior  branch,  which  first  separates  from  the  perineal  nerve, 
reaching  the  back  part  of  the  ischio-rectal  fossa,  gives  filaments  inwards  to  the  skin 
in  front  of  the  anus,  and  turns  forwards  in  company  with  the  anterior  branch 
to  reach  the  scrotum.  The  anterior  branch  descends  to  the  fore  part  of  the 
ischio-rectal  fossa ;  and,  passing  forwards  with  the  superficial  perineal  artery, 
ramifies  in  the  skin  on  the  fore  part  of  the  scrotum  and  on  the  penis.  This  branch 
sends  small  twigs  to  the  levator  ani  muscle.  The  superficial  perineal  nerves  are 
accompanied  to  the  scrotum  by  the  inferior  pudendal  branch  of  the  small  sciatic 
nerve.    The  three  branches  are  sometimes  named  lo7ig  scrotal  nerves. 

In  the  female,  both  the  superficial  perineal  branches  terminate  in  the  external 
labium  pudendi. 

h.  The  muscular  branches  generally  arise  by  a  single  trunk,  which  is  directed 
inwards  under  cover  of  the  transversalis  perinasi  muscle,  and  divides  into  offsets 
which  are  distributed  to  the  transversalis  perinsei,  erector  penis^  accelerator 
urinse,  and  compressor  urethras. 
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c.  Slender  filaments  are  sent  inwards  to  the  corpus  spong-iosum  urethrae  ;  some 
of  these,  before  penetrating  the  erectile  tissue,  run  a  considerable  distance  over 
its  surface. 

Fig.  372. — Right  Side  of  the 
Interior  of  the  Male  Pelvis, 
■WITH  THE  Principal  Nerves 
displayed  (after  Hirschfeld  and 
Leveille).  \ 

The  left  wall  has  been  removed 
as  far  as  the  sacrnm  behind  and 
the  symphysis  jjubis  in  front  ;  the 
viscera  and  the  lower  part  of  the 
levator  ani  have  been  removed  ; 
a,  the  lower  part  of  the  aorta  ;  a! , 
placed  on  the  fifth  lumbar  ver- 
tebra, between  the  two  common 
iliac  arteries,  of  which  the  left  is 
cut  short  ;  h,  the  right  external 
iliac  artery  and  vein  ;  c,  the  sym- 
physis pubis  ;  the  divided  py- 
riformis  muscle,  close  to  the  left 
auricular  surface  of  the  sacrum  ; 
e,  bulb  of  the  urethra  covered  by 
the  accelerator  urinse  muscle  ;  the 
membi-anous  part  of  the  urethra 
cut  short  is  seen  passing  into  it  ; 
1,  placed  on  the  ci-est  of  the  ilium, 
points  to  the  external  cutaneous 
nerve  of  the  thigh  passing  over 
the  iliacus  muscle  ;  2,  placed  on 
the  psoas  muscle,  points  to  the 

genito-crural  nerve  ;  3,  obturator  nerve  ;  4,  4,  piacea  on  tne  iumbo-sacrai  coras  ;  mat  or 
the  right  side  points  to  the  gluteal  artery  cut  short  ;  4',  the  superior  gluteal  nerve  ;  5, 
placed  on  the  inside  of  the  right  sacral  plexus,  points  by  four  lines  to  the  anterior  divisions 
of  the  four  upper  sacral  nerves,  which,  with  the  lumbo-sacral  cord,  unite  in  the  plexus  ; 
5',  placed  on  the  fifth  piece  of  the  sacrum,  points  to  the  fifth  sacral  nerve  ;  5",  the 
visceral  branches  proceeding  from  the  third  and  fourth  sacral  nerves  ;  6,  placed  on  the 
lower  part  of  the  coccyx,  below  the  coccygeal  nerves  ;  7,  placed  on  the  line  of  division  of 
the  pelvic  fascia,  points  to  the  nerve  of  the  levator  ani  muscle  ;  8,  placed  at  the  lower 
border  of  the  great  sacro-sciatic  ligament,  points  to  the  cutaneous  nerves  of  the  anus  ;  9, 
nerve  of  the  obturator  internus  ;  10",  the  pudic  nerve  ;  10',  is  placed  above  the  muscular 
branches  of  the  perineal  nerve  ;  10,"  the  anterior  and  posterior  superficial  perineal  nerves, 
and  on  the  scrotum  the  distribution  of  these  nerves  and  the  inferior  pudendal  nerve  ;  11, 
the  right  dorsal  nerve  of  the  penis  ;  11',  the  nerve  on  the  left  cms  penis  which  is  cut 
short ;  12,  the  continuation  of  the  lesser  sciatic  nerve  on  the  back  of  the  thigh  ;  12',  the 
inferior  pudendal  branch  ;  13,  placed  on  the  transverse  process  of  the  fifth  lumbar  ver- 
tebra, marks  the  lowest  lumbar  sympathetic  ganglion  ;  14,  placed  on  the  body  of  the  first 
piece  of  the  sacrum,  points  to  the  upper  sacral  sympathetic  ganglia  ;  between  14  and  6, 
are  seen  the  remaining  ganglia  and  sympathetic  nervous  cords,  as  well  as  their  union  with 
the  sacral  and  coccygeal  nerves,  and  at  6,  the  lowest  ganglion  or  ganglion  impar. 

B. — The  dorsal  nerve  of  the  pern's,  the  upper  division  of  the  pudic 
nerve,  accompanies  the  pudic  artery  in  its  course  between  the  layers  of 
the  deep  perineal  or  subpubic  fascia,  and  afterwards  tlirough  the  suspen- 
sory ligament,  to  reach  the  dorsum  of  the  penis,  along  which  it  passes 
as  far  as  the  glands,  where  it  divides  into  filaments  for  the  supply  of  that 
part.  On  the  penis,  this  nerve  is  joined  by  branches  of  the  sympathetic 
system,  and  it  sends  outwards  numerous  offsets  to  the  integument  on 
the  upper  surface  and  sides  of  the  organ,  including  the  prepuce.  One 
large  branch  penetrates  the  corpus  cavernosum  penis. 
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In  the  female  the  dorsal  nerve  of  the  clitoris  is  much  smaller  than  the 
corresponding  branch  in  the  male  ;  it  is  similarly  distributed. 

0. — The  inferior  limnorrhoidal  nerve  arises  from  the  pudic  nerve  at 
the  back  of  the  pelvis,  or  it  may  come  directly  from  the  sacral  plexus, 
and  be  transmitted  throuoh  the  small  sacro-sciatic  foramen  to  its  dis- 
tribution in  the  lower  end  of  the  rectum. 


Fig.  373. 


Fig.  373.— Dissection  op  the  Peeiiv^eum  op  the  Male  to  show  the  Distkibution 
THE  Pudic  and  other  Nerves  (after  Hirschfeld  and  Leveille).  ^ 

Ofi  the  right  side  a  part  of  the  gluteus  maximus  muscle  and  the  great  saci'O-sciatic  liga- 
ment have  been  removed  to  show  the  descent  of  the  nerves  from  the  great  sacro-sciatic 
foramen.  1,  great  sciatic  nerve  of  the  right  side  ;  2,  lesser  sciatic  nerve  ;  2',  its  muscular 
branches  to  the  gluteus  maximus  (right  side)  ;  2",  cutaneous  branches  to  the  buttock  (left 
side)  ;  3,  continuation  of  the  nerve  as  posterior  middle  cutaneous  of  the  thigh  ;  3,  internal 
and  external  cutaneous  brandies  ;  4,  4,  inferior  pudendal  branch  ;  4',  network  of  this  and 
the  perineal  nerves  on  the  scrotum  ;  5,  right  pudic  nerve  ;  Q,  superior  branch  or  nerve 
to  the  penis  ;  7,  the  external  superficial  perineal  branch  ;  7',  the  internal  superficial 
perineal  branch ;  8,  musculo-buibal  branches ;  9,  hsemorrhoidal  or  cutaneous  anal  branches  ; 
10,  cutaneous  branch  of  the  fourth  sacral  nerve. 


Some  of  the  branches  of  this  nerve  end  in  the  external  sphincter  and  in  the 
adjacent  skin  of  the  anus  ;  others  reach  the  skin  in  front  of  that  part,  and 
communicate  with  the  inferior  pudendal  branch  of  the  small  sciatic  nerve,  and 
with  the  superficial  perineal  nerves. 

SuMiMAEY. — The  pudic  nerve  supplies  the  periD83um,  the  penis,  and 
part  of  the  scrotum,  also  the  urethral  and  anal  m^uscles  in  the  male  ;  and 
the  clitoris,  labia,  and  other  corresponding  parts  in  the  female.  It 
communicates  \ni\\  the  inferior  pudendal  branch  of  the  small  sciatic 
nerve. 
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Small  Sciatic  i^erve. 

The  small  sciatic  nerve  (nervus  iscliiadicus  minor)  is  chiefly  a 
cutaneous  nerve,  supplying  the  integument  of  the  lower  part  of 
the  buttock,  the  back  of  the  thigh,  and  upper  part  of  the  calf 
of  the  leg  ;  it  furnishes  also  branches  to  one  muscle — the  gluteus 
maximus. 

This  nerve  is  formed  by  the  union  of  two  or  more  nervous  cords, 
derived  from  the  lower  and  back  part  of  the  sacral  plexus.  Arising 
below  the  pyriform  muscle,  it  descends  beneath  the  gluteus  maximus, 
and  at  the  lower  border  of  that  muscle  comes  into  contact  with  the 
fascia  lata.  Continuing  its  course  downwards  along  the  back  of  the 
limb,  it  perforates  the  fascia  a  little  below  the  knee. 


Fig.  374. — Deep    Nerves    in    the  Fig. 
Gluteal  and  Inferior  Pudendal 
Kegions  (after  Hirschfeld  and  Le- 
veille).  5 

a,  back  part  of  tlie  great  trochanter  ; 
5,  tensor  vaginse  femoris  muscle  ;  c, 
tendon  of  the  obturator  internus  muscle 
near  its  insertion  ;  upper  part  of  the 
vastus  externus ;  e,  coccyx  ;  /,  gracilis 
muscle  ;  between  /  and  the  adductor 
magnus,  semitendinosus,  and  biceps 
muscles  ;  ^'  placed  at  the  meeting  of  the 
crura  penis  above  the  urethra ;  1, 
placed  upon  the  ilium  close  above  the 
sacro-sciatic  notch,  marks  the  superior 
gluteal  nerve,  and  on  the  divided  parts 
of  the  gluteus  medius  muscle,  the  supe- 
rior branch  of  the  nerve  ;  1',  on  the 
surface  of  the  gluteus  minimus  muscle, 
the  inferior  branch  of  the  nerve  ;  1 " , 
branch  of  the  nerve  to  the  tensor  vagina; 
femoris  ;  2,  sacral  plexus  and  great 
sciatic  nerve  ;  2',  muscular  twig  from 
the  plexus  to  the  pyriformis  ;  2",  mus- 
cular branches  to  the  gemellus  superior 
and  obturator  internus  ;  3,  lesser  sciatic 
nerve  ;  3',  placed  on  the  upper  and 
lower  parts  of  the  divided  gluteus 

maximus,  the  inferior  gluteal  muscular  branches  of  the  lesser  sciatic  nerve;  3",  the 
cutaneous  branches  of  the  same  nerve  winding  round  the  lower  border  of  the  gluteus 
maximus ;  4,  the  continuation  of  the  lesser  sciatic  nerve  as  posterior  cutaneous  nerve  of 
the  thigh  ;  4',  inferior  pudendal  branch  of  the  lesser  sciatic  ;  5,  placed  on  the  lower  part 
of  the  sacral  plexus,  points  to  the  origin  of  the  pudic  nerve  ;  6,  its  perineal  division  with 
its  muscular  branches  ;  6',  anterior  or  superior  superficial  perineal  branch  ;  6",  posterior 
or  inferior  superficial  perineal  ;  +  +  ,  distribution  of  these  nerves  and  the  inferior  puden- 
dal on  the  scrotum  ;  7,  dorsal  nerve  of  the  penis. 


Bkanches. — A.  The  inferior  gluteal  branches,  given  off  under  the  glutens 
maximus,  supply  the  lower  part  of  that  muscle. — A  distinct  gluteal  branch  com- 
monly proceeds  from  the  sacral  plexus  to  the  upper  part  of  the  muscle. 

B.  The  cutaneous  branches  of  the  nerve  principally  emerge  from  beneath  the 
lower  border  of  the  gluteus  maximus,  arranged  in  an  external  and  an  internal 
set.    Others  appear  lower  down. 

a.  The  internal  are  mostly  distributed  to  the  skin  of  the  inner  side  of  the 
thigh  at  the  upper  part.  One  branch,  however,  which  is  much  larger  than  the 
rest,  is  distinguished  as  the  inferior  pudendal. 
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The  inferior  pudendal  branch  turns  forwards  below  the  ischial  tuberosity  to 
reach  the  perineum.  Its  filaments  then  extend  forwards  to  the  front  and  outer 
part  of  the  scrotum,  and  communicate  with  one  of  the  superficial  perineal  nerves. 


Fig.  375.  Fig.  376. 


Fig.  375. — PosTEKioR  Cutaneous  Nkrves  op  the  Hip  a^jd  Thigh 
(after  Hirschfekl  and  Leveille).  -5- 

a,  gluteus  maximus  muscle  partially  uncovered  by  the  removal  of  a  part  of  the  fascia 
lata,  and  divided  at  its  inferior  part  to  show  the  lesser  sciatic  nerve  ;  h,  fascia  lata  over 
the  glutei  muscles  and  the  outer  part  of  the  hip  ;  c,  d,  part  of  the  semitendinosus,  biceps, 
and  semimembranosus  muscles  exposed  by  the  removal  of  the  fascia  ;  e,  gastrocnemius ; 
/,  coccyx  ;  g,  internal  branches  of  the  saphena  vein  ;  1,  iliac  cutaneous  branches  of  the 
ilio-inguinal  and  iliodij^pogastric  nerves  ;  2,  cutaneous  iliac  branches  of  the  last  inter- 
costal ;  3,  posterior  twigs  of  the  external  cutaneous  nerve  of  the  thigh  ;  4,  lesser  sciatic 
nerve  issuing  from  below  the  gluteus  maximus  muscle  ;  4',  its  muscular  branches  ;  4", 
its  cutaneous  gluteal  branches  ;  5,  posterior  middle  cutaneous  continued  from  the  lesser 
sciatic  ;  5',  5',  its  inner  and  outer  branches  si^reading  on  the  fascia  of  the  thigh  ;  6,  6,  its 
terminal  branches  descending  on  the  calf  of  the  leg  ;  7,  posterior  tibial  and  fibular 
nerves  separating  in  the  popliteal  space  ;  8,  lower  posterior  divisions  of  the  sacral  and 
coccygeal  nerves  ;  9,  inferior  ijudendal  nerve. 

Fig.  376. — Deep  Posterior  Nerves  of  the  Hip  and  Thigh, 
(after  Hirschfeld  and  Leveille).  -g- 
a,  gluteus  medius  muscle  ;  h,  gluteus  maximus  ;  e,  pyriformis ;  d,  placed  on  the 
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troclianter  major,  points  to  the  tendon  of  the  obturator  interniis  ;  e,  upper  part  of  the 
femoral  head  of  the  biceps  ;  /,  semitendinosus  ;  ^,  semimembranosus  ;  /i,  gastrocnemius  ; 
^,  popliteal  artery ;  1,  placed  on  the  gluteus  minimus  muscle,  points  to  the  superior 
gluteal  nerves  ;  2,  inferior  gluteal  branches  of  the  lesser  sciatic  ;  3,  placed  on  the  greater 
sacro-sciatic  ligament,  points  to  the  pudic  nerve  ;  3',  its  farther  course  ;  4,  inferior 
pudendal ;  5,  placed  on  the  upper  divided  part  cf  the  semitendinosus  and  biceps,  points 
to  the  posterior  middle  cutaneous  nerve  of  the  thigh  ;  6,  great  sciatic  nerve,  6',  6',  some 
of  its  muscular  branches  to  the  flexors  ;  7,  internal  popliteal  nerve  ;  7',  its  muscular 
or  sural  branches  ;  8,  external  popliteal  nerve  ;  8',  its  external  cutaneous  branch  ; 
9,  communicating  tibial  ;  9',  communicating  XDcroneal  branch  to  the  external  sai^henous 
nerve. 

In  the  female,  the  inferior  pudendal  branch  is  distributed  to  the  external  labium 
pudendi. 

h.  The  external  cutaneous  branches,  two  or  three  in  number,  turn  upwards  in  a 
retrograde  course  to  the  skin  over  the  lower  and  outer  part  of  the  great  gluteal 
muscle.  In  some  instances  one  takes  a  different  course,  descending  and  ramify- 
ing in  the  integuments  on  the  outer  side  of  the  thigh  nearly  to  the  middle. 

c.  Of  the  lower  hrancJics  some  small  cutaneous  filaments  pierce  the  fascia  of 
the  thigh  above  the  popliteal  space.  One  of  these,  arising  somewhat  above  the 
knee-joint,  is  prolonged  over  the  popliteal  region  to  the  upper  part  of  the  leg. 

Of  the  termbialtmtgs,  perforating  the  fascia  lata  opposite  the  lower  part  of  the 
popliteal  space,  one  accompanies  the  short  saphenous  vein  beyond  the  middle  of 
the  leg,  and  others  pass  into  the  integument  covering  the  inner  and  outer  heads 
of  the  gastrocnemius  muscle.  Its  terminal  cutaneous  branches  communicate  with 
the  short  saphenous  nerve. 

Great  Sciatic  Herve. 

The  great  sciatic  nerve  (nervus  ischiadicus  major),  the  largest  nerve 
in  the  body,  supplies  the  muscles  at  the  back  of  the  thigh,  and  by  its 
branches  of  continuation  gives  nerves  to  all  the  muscles  below  the  knee 
and  to  the  greater  part  of  the  integument  of  the  leg  and  foot.  The 
several  joints  of  the  lower  limb  receive  filaments  from  it  and  its  branches. 

This  large  nerve  is  continued  from  the  lower  end  of  the  sacral  plexus. 
It  escapes  from  the  pelvis  through  the  great  sacro-sciatic  foramen, 
below  the  pyriformis  muscle,  and  reaches  down  below  the  middle  of  the 
thigh,  where  it  separates  into  two  large  divisions,  named  the  internal 
and  external 2)oj)Uteal  nerves.  At  first  it  lies  in  the  hollo v/  between  the 
great  trochanter  and  the  ischial  tuberosity,  covered  by  the  ghiteus 
maximus  and  resting  on  the  gemelli,  obturator  internus,  and  quadratus 
femoris  muscles,  in  company  with  the  small  sciatic  nerve  and  the  sciatic 
artery,  and  receiving  from  that  artery  a  branch  which  runs  for  some 
distance  in  its  substance.  Lower  down  it  rests  on  the  adductor  magnus, 
and  is  covered  behind  by  the  long  head  of  the  biceps  muscle. 

The  bifurcation  of  the  sciatic  nerve  may  take  place  at  any  point  intermediate 
between  the  sacral  plexus  and  the  lower  part  of  the  thigh  ;  and,  occasionally,  it 
is  found  to  occur  even  within  the  pelvis,  a  portion  of  the  pyriformis  muscle  being 
interposed  between  the  two  great  divisions  of  the  nerve. 

Branches  of  the  truxk. — In  its  course  downwards,  the  great 
sciatic  nerve  supplies  offsets  to  some  contiguous  parts,  viz.,  to  the  hip- 
joiut,  and  to  the  muscles  at  the  back  of  the  thigh. 

a.  The  articular  branches  are  derived  from  the  upjDer  end  of  the  nerve,  and 
enter  the  capsular  ligament  of  the  hip- joint,  on  the  posterior  aspect.  They  some- 
times arise  from  the  sacral  plexus. 
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Fig.  377. 


i.  The  musmlar  dranclws  are  given  off  under  cover  of  the  biceps  muscle  ;  they 
supply  the  flexors  of  the  leg,  viz.,  the  biceps,  semitendinosus,  and  semimembra- 
nosus.   A  branch  is  likewise  given  to  the  adductor  magnus. 

Internal  Popliteal  Herve. — The  internal  popliteal  nerve,  the 
larger  of  the  two  divisions  of  the  great  sciatic  nerve,  following  the 
same  direction  as  the  parent  trunk,  continues  along  the  middle  of  the 
popliteal  space  to  the  lower  border  of  the  popliteus  muscle,  beneath 

which  point  the  continuation  of  the  trunk 
receives  the  name  of  posterior  tibial.  The  in- 
ternal popliteal  nerve  lies  at  first  at  a  consider- 
able distance  from  the  popliteal  artery,  at  the 
outer  side  and  nearer  to  the  surface  ;  but, 
from  the  knee-joint  downwards,  the  nerve, 
continuing  a  straight  course,  is  close  behind 
the  artery,  and  then  crosses  it  rather  to  the 
inner  side. 

Fig.  377. — Posterior  Cutaneous  Nerves  op  the  Leq 
(from  Sappey  after  Hirschfeld  and  Leveille), 

1,  internal  popliteal  division  of  the  great  sciatic  nerve ; 
2,  branch  to  the  internal  part  of  the  gastrocnemius 
muscle  ;  3,  4,  branches  to  the  external  pai't  and  plan- 
taris ;  5,  communicating  branch  to  the  external  saphe- 
nous nerve  ;  6,  external  popliteal  nerve  ;  7,  cutaneous 
branch ;  8,  communicating  branch  descending  to  unite 
with  that  from  the  internal  popliteal  in,  9,  the  external 
saphenous  nerve  ;  10,  calcaneal  branch  from  this  nerve  ; 
11,  calcaneal  and  plantar  cutaneous  branches  from  the 
posterior  tibial  nerve  ;  12,  internal  saphenous  nerve  ; 
13,  posterior  branches  of  this  nerve. 

Bkaxches. — The  internal  popliteal  nerve 
supplies  branches  to  the  knee-joint  and  to 
the  muscles  of  the  calf  of  the  leg,  and  also 
part  of  a  cutaneous  branch,  the  external  or 
short  saphenous  nerve. 

Articular  Nerves. — The  articular  hrancJies  are 
generally  three  in  number  ;  two  of  these  accompany 
the  upper  and  lower  articular  arteries  of  the  inner 
side  of  the  knee-joint,  the  third  follows  the  middle 
or  azygos  artery.  These  nerves  pierce  the  liga- 
mentous tissue  of  the  joint. — The  upper  one  is  often 
wanting. 

Muscular  Branches. — The  muscular  branches 
of  the  internal  popliteal  nerve  arise  behind  the 
knee-joint,  while  the  nerve  is  between  the  heads 
of  the  gastrocnemius  muscle. 

a.  The  nerves  to  the  gastrocnemms  consist  of  two  branches,  which  separate, 
one  to  supply  each  part  of  the  muscle. 

h.  The  small  nerve  of  the  i)lantaris  muscle  is  derived  from  the  outer  of  the 
branches  just  described,  or  directly  from  the  main  trunk  (internal  popliteal). 

G.  The  solens  receives  a  branch  of  considerable  size,  which  enters  the  muscle  on 
the  posterior  aspect  after  descending  to  it  in  front  of  the  gastrocnemius. 

d.  The  nc<rve  of  the  j^oplitens  muscle  lies  deeper  than  the  preceding  branches, 
and  arises  somewhat  below  the  joint ;  it  descends  along  the  outer  side  of  the 
popliteal  vessels,  and,  after  tm-ning  beneath  the  lower  border  of  the  muscle, 
enters  the  deep  or  anterior  surface. 
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External  or  short  saphenoiis  nerve. — The  cutaneous  brancli  of  the  internal 
popliteal  nerve  (ramus  communicans  tibialis)  descends  along  the  leg-  beneath  the 
facia,  resting  on  the  gastrocnemius,  in  the  furrow  between  the  heads  of  the 
muscle,  to  about  midway  between  the  knee  and  the  foot.  Here  it  perforates  the 
fascia,  and  a  little  lower  down  is  usu.ally  joined  by  a  branch  from  the  external 
popliteal  nerve  (communicans  peronei).  After  receiving  this  communicating 
branch,  the  external  saphenous  nerve  descends  beneath  the  integument  near  the 
outer  side  of  the  tendo  Achillis  in  company  with  the  short  saphenous  vein,  and 
tm-ns  forwards  beneath  the  outer  malleolus  to  end  in  the  skin  at  the  side  of  the 
foot  and  on  the  little  toe.  On  the  dorsum  of  the  foot  this  nerve  communicates 
with  the  musculo-cutaneous  nerve. 

In  many  cases,  the  external  saphenous  nerve  supplies  the  outer  side  of  the 
fourth  toe,  as  well  as  the  little  toe.  The  union  between  the  saphenous  nerve 
iind  the  branch  of  the  external  popliteal  nerve  occurs  in  some  cases  higher  than 
usual,  occasionally  even  at  or  close  to  the  popliteal  space.  It  sometimes  happens 
that  the  communication  between  the  nerves  is  altogether  wanting  ;  in  which 
case  the  cutaneous  nerve  to  the  foot  is  generally  continued  from  the  branch  of 
the  internal  popliteal  nerve. 

Posterior  Tibial  Henre. — The  internal  popliteal  nerve  receives 
the  name  of  posterior  tibial  at  the  lower  margin  of  the  popliteus  muscle. 
It  passes  down  the  leg  with  the  posterior  tibial  artery,  lying  for  a  short 
distance  at  the  inner  side  of  the  vessel  and  afterwards  at  the  outer 
side  ;  the  artery  inclining  inwards  from  its  origin  v/hile  the  nerve 
continues  its  straight  course.  In  the  interval  between  the  inner  mal- 
leolus and  the  heel,  it  divides  into  the  two  plantar  nerves  (internal 
and  external).  The  posterior  tibial  nerve,  like  the  accompanying 
vessels,  is  covered  at  first  by  the  muscles  of  the  calf  of  the  leg,  after- 
wards only  by  the  integument  and  fascia,  and  it  rests  upon  the  deep- 
seated  muscles. 

Lateral  branches. — The  deep  muscles  on  the  back  of  the  leg  and 
the  integument  of  the  sole  of  the  foot  receive  branches  from  the  poste- 
rior tibial  nerve  in  its  course  along  the  leg. 

a.  The  muscular  hranclies  emanate  from  the  upper  part  of  the  nerve,  either 
Separately  or  by  a  common  trunk  ;  and  one  is  distributed  to  each  of  the  deep 
muscles,  viz.,  the  tibialis  posticus,  the  long  flexor  of  the  toes,  and  the  long  flexor 
of  the  great  toe.  The  branch  which  supplies  the  last-named  muscle  runs  along 
the  peroneal  artery  before  penetrating  the  muscle. 

b.  A  calcaneo-plantar  cutaneous  branch  is  furnished  from  the  posterior  tibial 
nerve  ;  the  plantar  part  perforates  the  internal  annular  ligament,  and  ramifies 
in  the  integument  at  the  inner  side  of  the  sole  of  the  foot,  and  beneath 
the  heel. 

Internal  Plantar  STerve. — The  internal  plantar,  the  larger  of  the 
two  nerves  to  the  sole  of  the  foot,  into  which  the  posterior  tibial  divides, 
accompanies  the  internal  or  smaller  plantar  artery,  and  supplies  nerves 
to  both  sides  of  the  three  inner  toes,  and  to  one  side  of  tlie  fourth. 
From  the  point  at  which  it  separates  from  the  posterior  tibial  nerve, 
it  is  directed  forwards  under  cover  of  the  first  part  of  the  abductor 
of  the  great  toe,  and  passing  between  that  muscle  and  the  short 
fiexor  of  the  toes,  it  gives  off  the  internal  cutaneous  branch  for  the 
great  toe,  and  divides  opposite  the  middle  of  the  foot  into  three  digital 
branches.  The  outermost  of  these  branches  communicates  with  the 
external  plantar  nerve. 
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a.  Small  muscular  branches  are  supplied  to  the  abductor  poUicis  and  flexor 
brevis  digitorum. 

&,  Small  plantar  cutaneous  branches  perforate  the  plantar  fascia  to  ramify  in 
the  integument  of  the  sole  of  the  foot. 

c.  The  digital  hranches  are  named  numerically  from  within  outwards  :  the 
three  outer  pass  from  under  cover  of  the  plantar  fascia  near  the  clefts  between 
the  toes.  The  first  or  innermost  branch  continues  single,  but  the  other  three 
bifurcate  to  supply  the  adjacent  sides  of  two  toes.  These  branches  require 
separate  notice. 

The  first  digital  branch  is  that  destined  for  the  inner  side  of  the  great  toe  ;  it 
becomes  subcutaneous  farther  back  than  the  others,  and  sends  off  a  branch  to 
th-Q  flexor  hrevis  jpollicis. 


Fig.  878.  Fig.  378. — Superficial  and  Deep  Distribution  op 

THE  Plantar  Nerves  (after  Hirschfeld  and  Le- 
veille,  slightly  modified),    (i^.  T.)  ^ 

The  flexor  communis  brevis,  the  abductor  pollicis 
and  abductor  minimi  digiti,  a  part  of  the  tendons 
of  the  flexor  communis  longus,  together  with  the  lum- 
bricales  muscles,  have  been  removed  so  as  to  bring 
into  view  the  transversus  and  interossei  in  the  middle 
of  the  foot. 

a,  upon  the  posterior  extremity  of  the  flexor  com- 
munis brevis,  near  which,  descending  over  the  heel, 
are  seen  ramifications  of  the  calcaneal  branch  of 
the  posterior  tibial  nerve  ;  h,  abductor  pollicis  ;  c, 
tendon  of  the  flexor  communis  longus  divided  close  to 
the  place  where  it  is  joined  by  the  flexor  accessorius  ; 
d,  abductor  minimi  digiti ;  e,  tendon  of  the  flexor 
longus  pollicis  between  the  two  portions  of  the  flexor 
brevis  pollicis  \  1,  internal  plantar  nerve  giving  some 
twigs  to  the  abductor  pollicis,  and  1',  a  branch  to  the 
flexor  communis  brevis,  cut  as  it  lies  on  the  acces- 
sorius ;  2,  inner  branch  of  the  internal  plantar  nerve 
giving  branches  to  the  abductor  pollicis,  flexor  brevis 
pollicis,  and  forming,  2',  the  internal  cutaneous  of 
the  great  toe  ;  3,  continuation  of  the  internal  plantar 
nerve,  dividing  subsequently  into  three  branches, 
which  form,  3',  3',  3',  the  collateral  plantar  cutaneous 
nerves  of  the  first  and  second,  second  and  third,  and 
third  and  fourth  toes  ;  4,  the  external  plantar  nerve  ; 
4',  its  branch  to  the  abductor  minimi  digiti  ;  5,  twig 
of  union  between  the  plantar  nerves  ;  G,  superficial 
branch  of  the  external  plantar  nerve  ;  subsequently 
dividing  into  6',  6',  the  collateral  cutaneous  nerves  of 
the  fourth  and  fifth  toes  and  the  external  nerve  of  the  fifth  ;  7,  deep  branch  of  the 
■external  plantar  nerve  giving  twigs  to  the  adductor  pollicis,  the  interossei,  the  trans- 
versahs,  and  to  the  third  and  fourth  lumbricales  muscles. 


The  second  branch  having  reached  the  interval  between  the  first  and  second 
metatarsal  bones,  furnishes  a  small  twig  to  the  first  lumlrricalls  muscle,  and 
bifurcates  behind  the  cleft  between  the  great  toe  and  the  second  to  supply  their 
contiguous  sides.  j. 

The  third  digital  branch,  corresponding  with  the  second  interosseous  space, 
gives  a  slender  filament  to  the  second,  lumhricalls  muscle,  and  divides  in  a  manner 
similar  to  that  of  the  second  branch  into  two  offsets  for  the  sides  of  the  second 
and  third  toes. 

The  fourth  digital  branch  distributed  to  the  adjacent  sides  of  the  third  and 
fourth  toes,  receives  a  communicating  branch  from  the  external  plantar 
nerve. 

Along  the  sides  of  the  toes,  cutaneous  and  articular  filaments  are  given  from 
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these  digital  nerves  ;  and,  opposite  the  ungual  phalanx,  each  sends  a  dorsal  branch 
to  the  pulp  beneath  the  nail,  and  then  runs  on  to  the  ball  of  the  toe,  where  it  is 
distributed  like  the  nerves  of  the  fingers. 

External  Plantar  Herve. — The  external  plantar  nerve  completes 
the  supply  of  digital  nerves  to  the  toes,  furnishing  branches  to  the 
little  toe  and  half  the  fourth  :  it  also  gives  a  deep  branch  of  con- 
siderable size,  which  is  distributed  to  several  of  the  short  muscles  in 
the  sole  of  the  foot.  There  is  thus  a  great  resemblance  between  the 
distribution  of  this  nerve  in  the  foot  and  that  of  the  ulnar  nerve  in 
the  hand. 

The  external  plantar  nerve  runs  obliquely  forwards  towards  the  outer 
side  of  the  foot,  along  with  the  external  plantar  artery,  between  the 
flexor  brevis  digitorum  and  the  flexor  accessorius,  as  far  as  the  interval 
between  the  former  muscle  and  the  abductor  of  the  little  toe.  Here  it 
divides  into  a  superficial  and  a  deep  branch,  having  previously  furnished 
oflPsets  to  the  flexor  accessorius  and  the  adductor  tnimmi  cligUL 

a.  The  svperficlal  iiovtion  separates  into  two  digital  branches,  which  have  the 
same  general  arrangement  as  the  digital  branches  of  the  internal  plantar  nerve. 
They  are  distributed  thus. 

Digital  Iraiichea. — One  of  the  digital  branches  continues  undivided,  and  runs 
along  the  outer  side  of  the  little  toe  :  it  is  smaller  than  the  other,  and  pierces  the 
plantar  fascia  further  back.  The  slwvt  flexor  mvscle  of  the  little  toe,  and  occa- 
sionally one  or  two  'interosseous  muscles  of  the  fourth  metatarsal  space  receive 
branches  from  this  nerve. 

The  larger  digital  branch  communicates  with  an  offset  from  the  internal 
plantar  nerve,  and  bifurcates  near  the  cleft  between  the  fourth  and  fifth  toes  to 
supply  one  side  of  each. 

h.  The  deej)  or  muscular  branch  of  the  external  i-)lantar  nerve  dips  into  the  sole 
of  the  foot  with  the  external  plantar  artery,  under  cover  of  the  tendons  of  the 
flexor  muscles  and  the  adductor  poUicis,  and  terminates  in  numerous  branches 
for  the  following  muscles  : — all  the  interossei  (dorsal  and  plantar)  except  occa- 
sionally one  or  both  of  those  in  the  fourth  space,  the  two  outer  lumbricales,  the 
adductor  poUicis,  and  the  transversalis  pedis. 

"  SuMMAHY  OF  THE  Inteenal  Popltteal  I^eeve. — This  nerve  sup- 
plies all  the  muscles  of  the  back  of  the  leg  and  sole  of  the  foot,  and  the 
integument  of  the  plantar  aspect  of  the  toes,  the  sole  of  the  foot,  and 
in  part  that  of  the  leg. 

External  Popliteal  Herve= — This  nerve  descends  obliquely  along 
the  outer  side  of  the  popliteal  space,  lying  close  to  the  biceps  muscle. 
Continuing  downwards  over  the  outer  part  of  the  gastrocnemius 
muscle  (between  it  and  the  biceps)  below  the  head  of  the  fibula,  the 
nerve  turns  round  that  bone,  passing  between  it  and  the  peroneus 
loDgus  muscle,  and  then  divides  into  the  anterior  tilial  and  the 
mmcuJo-cuianeous  nerves. 

I^ATEEAL  beaIvCHEs. — Somc  articular  and  cutaneous  branches  are 
derived  from  the  external  popliteal  nerve  before  its  final  division. 

Articular  nerves. — The  articular  branches  are  conducted  to  the  outer  side  of 
the  capsular  ligament  of  the  knee-joint  by  the  upper  and  lower  articular  arteries 
of  that  side.  They  sometimes  arise  together,  and  the  upper  one  occasionally 
springs  from  the  gi'eat  sciatic  nerve  before  the  bifurcation. 

From  the  place  of  division  of  the  external  popliteal  nerve,  a  recurrent  articular 
nerve  ascends  through  the  tibialis  anticus  muscle  with  the  recurrent  artery  to 
reach  the  fore  part  of  the  knee-joint. 
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Cutaneous  nerves.— The  cutaneous  branches,  two  or  three  in  number,  supply 
the  skin  on  the  back  part  and  outer  side  of  the  leg. 


Fig.  379. 


Fig.  379. — Cutaneous  Nkrves  of  the 
Outer  Side  of  the  Leg  and  Foot 
(from  Sapi^ey  after  Hirschfeld  and 
Leveille).  ^ 

1,  external  poi^liteal  nerve  ;  2,  its 
external  cutaneous  branch  ;  3,  communi- 
cating branch  which  unites  Avith  4,  that 
from  the  internal  iDopliteal,  in  5,  the  ex- 
ternal saphenous  nerve ;  6,  calcaneal 
branch  of  tlie  external  saphenous  ;  7, 
external  dorsal  digital  branch  to  the  fifth 
toe  ;  8,  coUateral  dorsal  digital  branch 
of  the  fourth  and  fifth  toes  ;  9,  musculo- 
cutaneous nerve  ;  10,  its  cutaneous 
branches  ;  11,  loop  of  union  with  the 
external  saphenous  ;  12,  union  between 
its  outer  and  inner  branches  ;  13,  an- 
terior tibial  nerve,  shown  by  the  removal 
of  a  part  of  the  muscles,  and  giving 
muscular  branches  superiorly  ;  14,  its 
terminal  branch  emerging  in  the  space 
between  tlie  first  and  second  toes,  where 
it  gives  the  collateral  dorsal  digital 
branches  to  their  adjacent  sides  ;  15, 
branches  to  the  peronei  muscles. 

The 2^eroneal  commvyiicating  hrancli 
(r.  communico.ns  fibularis),  which 
joins  the  short  so.phenous  nerve  below 
the  middle  of  the  back  of  the  leg-,  is 
the  larg-est  of  these  nerves.  In  some 
instances,  it  continues  a  separate 
branch  and  its  cutaneous  filaments 
reach  down  to  the  heel  or  on  to  the 
outside  of  the  foot. 

Another  cutaneous  branch  extends 
along-  the  outer  side  of  the  leg  to 
the  middle  or  lower  part,  sending 
offsets  both  backwards  and  for- 
wards. 


Muscnlo-Oacaneons  IJerve. — The  musculo-cutaneous  (peroneal) 
nerve  descends  between  the  peronei  muscles  and  the  long  extensor  of 
the  toes,  and  reaches  the  surface  by  poiforating  the  fascia  in  the  lower 
part  of  the  leg  on  the  anterior  aspect.  It  then  divides  into  two  branches, 
distinguished  as  external  and  internal,  which  proceed  to  the  toes.  The 
two  branches  sometimes  perforate  the  fascia  at  a  different  height. 

{a)  3Iuscular  tranches  are  given  to  the  peroneus  longus  and  peroneus  brevis. 

(Jj)  Cutaneous  branches  given  off  before  the  final  division  are  distributed  to  the 
lower  part  of  the  leg. 

(e)  The  internal  hranch  of  the  musculo-cutaneous  nerve,  passing  forwards 
along  the  dorsum  of  the  foot,  furnishes  one  branch  to  the  inner  side  of  the  great 
toe,  and  others  to  the  contiguous  sides  of  the  second  and  third  toes.  It  gives 
other  offsets,  which  extend  over  the  inner  ankle  and  side  of  the  foot.  This  nerve 
communicates  with,  the  long  saphenous  nerve  on  the  inner  side  of  the  foot,  and 
with  the  anterior  tibial  nerve  between  the  first  and  second  toes. 
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(fZ)  The  external  Ijrancli^  larger  than  the  internal  one,  descends  over  the  foot 
towards  the  fourth  toe,  which,  together  with  the  contiguous  borders  of  the  third 
and  fifth  toes,  it  supplies  with  branches.  Cutaneous  nerves,  derived  from  this 
branch,  spread  over  the  outer  ankle  and  the  outer  side  of  the  foot,  where  they  are 
connected  with  the  short  saphenous  nerve. 


Fig.  380. 


Fig.  380.  —  View  of  the  Distribution  of  the 
Branches  op  the  External  Popliteal  Nerve  in 
THE  Front  op  the  Leg  and  Dorsum  of  the  Foot 
(after  Hirschfeld  and  LeveilleX 

The  upper  part  of  the  peroneiis  longus  muscle  has 
been  removed,  the  tibialis  anticus,  the  long  extensor  of 
the  great  toe  and  the  peroneus  longus  have  been  drawn 
separate  in  the  leg  by  hooks  marked  a,  6,  and  c,  and 
the  tendons  of  the  extensor  muscles  have  beer,  removed 
in  the  dorsum  of  the  foot,  to  show  the  deeper  seated 
nerves  ;  1,  the  external  popliteal  or  peroneal  nerve 
winding  round  the  other  part  of  the  fibula  ;  1',  its 
recurrent  articular  branches  exposed  by  the  dissectioii 
of  the  upper  part  of  the  tibialis  anticus  muscle  ;  2,  2, 
the  musculo -cutaneous  nerve  ;  2',  2',  twigs  to  the  long 
and  short  peroneal  muscles  ;  3,  internal  branch  of  the 
musculo-cutaneous  nerve  ;  3',  3',  its  dorsal  digital 
branches  to  the  inside  of  the  great  toe,  and  to  the 
adjacent  sides  of  the  second  and  third  toes  ;  4,  the 
external  branch  ;  4',  4',  its  dorsal  digital  branches  to 
the  adjacent  sides  of  the  third  and  fourth  toes,  and  in 
part  to  the  space  between  the  fourth  and  fifth  toes  ; 
5,  the  external  saphenous  nerve  descending  on  the 
cuter  border  of  the  foot,  and  uniting  at  two  places 
with  the  outer  branch  of  the  musculo-cutaneous  ;  5', 
its  branch  to  the  outer  side  of  the  fifth  toe  ;  C,  placed 
on  the  upper  part  of  the  extensor  communis  digitorum, 
marks  the  anterior  tibial  nerve  passing  beneath  the 
muscles  ;  6,  placed  further  down  on  the  tendon  of  the 
tibialis  anticus,  points  to  the  nerve  as  it  crosses  to 
the  inside  of  the  anterior  tibial  artery  ;  6',  its  muscidar 
branches  in  the  leg;  C",  on  the  tendon  of  the  extensor 
longus  pollicis  points  to  the  anterior  tibial  nerve  after 
it  has  passed  into  the  foot  behind  that  tendon  ;  7, 
its  inner  branch  uniting  with  a  twig  of  the  musculo- 
cutaneous, and  giving  the  dorsal  digital  nerves  to  the 
adjacent  sides  of  the  first  and  second  toes  ;  8,  distri- 
bution of  its  outer  branch  to  the  extensor  brevis  digi- 
torum and  tarsal  articulations. 


The  dorsal  digital  nerves  are  continued  on  to 
the  last  phalanges  of  the  toes. 

The  number  of  toes  supplied  by  each  of  the  t^vo 
divisions  of  the  musculo-cutaneous  nerve  is  liable  to  vary  ;  together  these  nerves 
commonly  supply  all  the  toes  on  the  dorsal  aspect,  excepting  the  outer  side  of 
the  little  toe,  which  receives  a  branch  from  the  short  saphenous  nerve,  and  the 
adjacent  sides  of  the  great  toe  and  the  second  toe.  to  which  the  anterior  tibial 
nerve  is  distributed  :  v^th  this  latter  branch,  however,  it  generally  communicates. 


Anterior  Tibial  Merve. — The  anterior  tibial  (interosseous  nerve), 
commencing^  between  the  fibula  and  the  peroneus  longus,  inclines  ob- 
liquely beneath  the  long  extensor  of  the  toes  to  the  fore  part  of  the 
interosseous  membrane,  and  there  comes  into  contact  with  the  anterior 
tibial  vessels,  and  with  those  vessels  it  descends  to  the  front  of  the 
ankle-joint,  where  it  divides  into  an  external  and  an  internal  branch. 
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The  nerve  first  reaches  the  outer  side  of  the  anterior  tibial  artery, 
above  the  middle  of  the  leg  ;  and,  after  crossing  in  front  of  that  vessel 
once  or  oftener,  lies  to  the  outer  side  of  it  at  the  bend  of  the  ankle. 

(n)  3Iusculnr  Iranclies. — In  its  course  along-  tlie  leg,  tlie  anterior  tibial  nerve 
gives  slender  filaments  to  the  muscles  between  which  it  is  placed,  namely,  the 
tibialis  anticus,  the  long-  extensor  of  the  toes,  and  the  special  extensor  of  the 
great  toe. 

Q))  The  external  hrnnch  of  the  anterior  tibial  nerve  turns  outwards  over  the 
tarsus  beneath  the  short  extensor  of  the  toes  ;  and,  having-  become  enlarged  (like 
the  posterior  interosseous  nerve  on  the  wrist)  terminates  in  branches  which 
supply  the  short  extensor  muscle,  and  likewise  the  articulations  of  the  foot. 

(<:;)  The  internal  branch,  continuing  onwards  in  the  direction  of  the  anterior 
tibial  nerve,  accompanies  the  dorsal  artery  of  the  foot  to  the  first  interosseous 
space,  and  ends  in  two  branches,  which  supply  the  integument  on  the  neighbouring 
sides  of  the  great  toe  and  the  second  toe  on  their  dorsal  aspect.  It  communi- 
cates with  the  internal  division  of  the  musculo-cutaneous  nerve. 

Summary  of  the  External  Popliteal  Nerve. — This  nerve  sup- 
phes,  besides  articular  branches  to  the  knee,  ankle,  and  foot,  the  peronei 
muscles,  extensor  muscles  of  the  foot,  also  the  integument  of  the  front 
of  the  leg  and  dorsum  of  the  foot.  It  gives  the  ramus  communicans 
fibularis  to  the  short  saphenous  branch  of  the  internal  popliteal  nerve, 
and  communicates  with  the  long  saphenous  nerve. 


SYNOPSIS  OF  THE  CUTANEOUS  DISTRIBUTION  OF 
THE  CEREBRO-SPINAL  NERVES. 

1.  In  the  Head. — The  face  and  lieadin  front  of  the  ear  are  supplied 
with  sensory  nerves  from  the  fifth  cranial  nerve.  The  ophthalmic 
division  supplies  branches  to  the  forehead,  upper  eyelid,  and  dorsum  of 
the  nose.  The  superior  maxillary  division  supplies  the  cheek,  ala  of  the 
nose,  upper  lip,  lower  eyelid,  and  the  region  behind  the  eye,  over  the 
temporal  fascia.  The  inferior  maxillary  division  supplies  the  chin  and 
lower  lip,  the  pinna  of  the  ear  on  its  outer  side,  and  the  integument 
in  front  of  the  ear  and  upwards  to  the  vertex  of  the  head. 

The  head,  lehind  the  ear,  is  mainly  supplied  by  the  great  occipital 
branch  of  the  posterior  division  of  the  second  spinal  nerve,  but  above 
the  occipital  protuberance  there  is  also  distributed  the  branch  from  the 
posterior  division  of  the  third  spinal  nerve  ;  and,  in  front  of  the  area  of 
the  great  occipital  nerve,  is  a  space  supplied  by  anterior  divisions  of 
spinal  nerves,  viz.,  the  back  of  the  pinna  of  the  ear,  together  with  the 
integument  behind  and  that  in  front  over  the  parotid  gland,  which  are 
supplied  by  the  great  auricular  nerve  ;  while  between  the  area  of  that 
nerve  and  the  great  occipital  the  sraall  occipital  nerve  intervenes.  The 
auricular  branch  of  the  pneumo-gastric  nerve  also  is  distributed  on  the 
back  of  the  ear. 

2.  In  the  Trunk. — The  posterior  divisions  of  the  spinal  nerves  supply 
an  area  extending  on  the  back  from  the  vertex  of  the  skull  to  the  buttock. 
This  area  is  narrow  in  the  neck  ;  it  is  spread  out  over  the  back  of  the 
scapula ;  and  on  the  buttock  the  distribution  of  the  lumbar  nerves 
extends  to  the  trochanters. 

The  area  supplied  ly  the  cervical  plexus,  besides  extending  upwards,  as. 
already  mentioned,  on  the  lateral  part  of  the  skull,  stretches  over  the 
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front  and  sides  of  the  neck,  and  the  upper  part  of  the  shoulder  and 
breast. 

The  area  of  the  anterior  divisions  of  the  dorsal  and  first  lumlar 
nerves  meets  superiorly  ^vith  that  of  the  cervical  plexus,  and  posteriorly 
"with  that  of  the  posterior  divisions  of  dorsal  and  lumbar  nerves.  It 
passes  down  over  the  haunch  and  along  by  the  outer  part  of  Poupart's 
ligament,  and  includes  part  of  the  scrotum  and  a  small  portion  of  the 
integument  of  the  thigh  internal  to  the  saphenous  opening. 

The  jm-incmm  and  penis  are  supplied  by  the  pudic  nerve  ;  the 
scrotum  by  branches  of  the  pudic,  inferior  pudendal,  and  ilio-inguinal 
nerves. 

3.  In  the  Upper  limb. — The  shoidder,  supplied  superiorly  by  the 
cervical  plexus,  receives  its  cutaneous  nerves  inferiorly  as  far  as  the 
insertion  of  the  deltoid  from  the  circumflex  nerve. 

The  arm  internally  is  supplied  by  the  intercosto-humeral  nerve  and 
the  nerve  of  Wrisberg.  The  inner  and  anterior  part  is  supplied  by 
the  internal  cutaneous  nerve  ;  and  the  posterior  and  outer  part  by  the 
internal  and  external  branches  of  the  musculo-spiral  nerve. 

The  forearm,  anteriorly  and  on  the  outer  side,  is  supplied  by  the 
external  cutaneous  ;  on  its  outer  and  posterior  aspect,  superiorly  by  the 
external  cutaneous  branches  of  the  musculo-spiral,  and  inferiorly  by  the 
radial  branch  of  the  same  nerve.  On  the  inner  side,  both  in  front  and 
behind,  is  the  internal  cutaneous  nerve,  and  inferiorly  are  branches  of 
the  ulnar. 

On  the  lacJc  of  the  hand  are  the  radial  and  ulnar  nerves,  the  radial 
supplying  about  three  fingers  and  a  half  or  less,  and  the  ulnar  one  and 
a  half  or  more. 

On  the  front  of  the  hand,  the  median  nerve  supplies  three  fingers  and 
a  half,  and  the  ulnar  one  and  a  half  In  the  is  a  branch  of  the 
median  given  ofi"  above  the  WTist.  On  the  hall  of  the  thimih  are  branches 
of  the  musculo-cutaneous,  median,  and  radial  nerves. 

4.  In  the  Lov>rer  limb. — The  lidtocJc  is  supplied  from  above  by  the 
cutaneous  branches  of  the  posterior  divisions  of  the  lumbar  nerves, 
with  the  ilio-hypogastric  and  lateral  branches  of  the  last  dorsal  nerves  ; 
internally  by  the  posterior  divisions  of  the  sacral  nerves  ;  externally  by 
the  posterior  branch  of  the  external  cutaneous  nerve  proceeding  from 
the  front ;  and  inferiorly  by  branches  of  the  small  sciatic  nerve  proceed- 
ing from  below. 

The  thigh  is  supplied  externally  by  the  external  cutaneous  nerve  ; 
posteriorly,  and  in  the  upper  half  of  its  inner  aspect,  by  the  small 
sciatic  ;  anteriorly,  and  in  the  lower  half  of  the  inner  aspect,  by  the 
middle  and  internal  cutaneous. 

The  leg  is  supplied  posteriorly  by  the  small  sciatic  and  short 
saphenous  nerves  ;  internally  by  the  long  saphenous  and  branches  of 
the  internal  cutaneous  of  the  thigh  ;  and  outside  and  in  front  by  cuta- 
neous branches  of  the  external  popliteal  nerve  and  by  its  musculo- 
cutaneous branch. 

On  the  dorsum  of  the  foot  are  the  branches  of  the  musculo-cutaneous, 
supplying  all  the  toes  with  the  exception  of  the  adjacent  sides  of  the 
first  and  second,  which  are  supplied  by  the  anterior  tibial,  and  the 
outer  side  of  the  little  toe,  which,  with  the  outer  side  of  the  foot,  is 
supplied  by  the  short  saphenous  nerve.  The  long  saphenous  is  the 
cutaneous  nerve  on  the  inner  side  of  the  foot. 
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The  sole  of  the  foot  is  supplied  by  the  plantar  nerves.  The  internal 
plantar  nerve  gives  branches  to  three  toes  and  a  half ;  the  external  to 
the  remaining  one  toe  and  a  half. 

SYNOPSIS  OF  THE  MtTSCULAR  DISTRIBUTION  OF  THE  CEREBRO- 
SPINAL NERVES. 

1.  To  Muscles  of  the  Head  and  Pore  Part  of  the  K"eck. 

The  muscles  of  the  orh't  are  mostly  supplied  by  the  third  cranial 
nerve — the  superior  division  of  that  nerve  being  distributed  to  the 
levator  palpebrse  and  the  superior  rectus  muscles  ;  and  the  inferior 
division  to  the  inferior  and  internal  recti  and  the  inferior  oblique. 
The  superior  oblique  muscle  is  supplied  by  the  fourth  nerve,  the  ex- 
ternal rectus  by  the  sixth  ;  while  the  tensor  tarsi  has  no  special  nerve 
apart  from  those  of  the  orbicularis  palpebrarum,  which  are  derived 
fi-om  the  facial. 

The  siiperficial  imfsdes  of  the  face  and  scalp,  which  are  associated  in 
their  action  as  a  group  of  muscles  of  expression,  together  with  the 
buccinator  muscle,  are  supplied  by  the  portio  dura  of  the  seventh 
cranial  nerve ;  the  retrahens  auriculam  and  occipitalis  muscles  being 
supplied  by  its  posterior  auricular  branch. 

The  deep  muscles  of  the  face,  employed  in  mastication,  viz.,  the  tem- 
poral, masseter,  and  two  pterygoid  muscles  are  supplied  by  the  inferior 
maxillary  division  of  the  fifth  cranial  nerve. 

3Iuscles  above  the  hyoid  hone. — The  mylo-hyoid  muscle  and  anterior 
belly  of  the  digastric  are  supplied  by  a  special  branch  of  the  inferior 
maxillary  division  of  the  fifth  cranial  nerve  ;  the  posterior  belly  of  the 
digastric  muscle,  and  the  stylo-l\void,  are  supplied  by  branches  of  the 
portio  dura.  The  genio-hyoid  and  the  muscles  of  the  tongue  receive 
their  nervous  supply  from  the  hypoglossal  nerve. 

The  muscles  ascendinr/  to  the  hyoid  bone  and  larynx,  viz.,  the  sterno- 
hyoid, omo-hyoid,  and  sterno-thyroid,  are  supplied  from  the  ramus 
descendens  noni  and  its  loop  with  the  cervical  plexus,  while  the  thyro- 
hyoid muscle  receives  a  separate  twig  from  the  ninth  nerve. 

Th?  larynx,  pharynx,  and  soft  palate. — The  crico-thyroid  muscle  is 
supplied  by  the  external  laryngeal  branch  of  the  pneurao-gastric  nerve, 
and  the  other  intrinsic  muscles  of  the  larynx  by  the  recurrent  laryngeal. 
The  muscles  of  the  pharynx  are  supplied  principally  by  the  pharyngeal 
branch  of  the  pneumo-gastric ;  the  stylo-pharyngeus,  however,  is  sup- 
plied by  the  glosso-pharyngeal  nerve.  Of  the  muscles  of  the  soft  palate 
unconnected  with  the  tongue  or  pharynx,  the  tensor  palati  receives  its 
nerve  from  the  otic  ganglion  (which  also  supplies  the  tensor  tympani)  ; 
the  levator  palati  gets  a  twig  (Meckel)  from  the  posterior  palatine  branch 
of  the  spheno-palatine  ganglion,  and  the  azygos  uvulse  is  probably  sup- 
plied from  the  same  source. 

2.  To  Muscles  "belonging  exclusively  to  the  Trunk,  and  Muscles 
ascending  to  the  Skull. 

All  those  muscles  of  ihe  hack  which  are  unconnected  with  the  upper 
limb,  viz.,  the  posterior  serrati,  the  splenius,  complexus,  erector  spin^, 
and  the  muscles  more  deeply  placed,  receive  their  supply  from  the 
posterior  divisions  of  the  spinal  nerves. 
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The  skrno-mastoid  is  supplied  by  the  spinal  accessory  nerve  and  a 
twig  of  the  cervical  plexus  coming  from  the  second  cervical  nerve. 

The  rectus  capitis  anticus  major  and  minor  are  supplied  by  twigs  from 
the  upper  cervical  nerves  ;  the  longus  colli  and  scaleni  muscles  by  twigs 
from  the  lower  cervical  nerves. 

The  muscles  of  the  chest,  viz.,  the  intercostals,  subcostals,  levatores 
costarum,  and  triangularis  sterni,  are  supplied  by  the  intercostal 
nerves. 

The  odIiqm\  transversus,  and  rectus  of  the  abdomen  are  supplied  by 
the  lower  intercostal  nerves  ;  and  the  oblique  and  transverse  muscles 
also  get  branches  from  the  ilio-inguinal  and  ilio-hypogastric  nerves. 
The  cremaster  muscle  is  supplied  by  the  genital  branch  of  the  genito 
crural  nerve. 

The  quadratus  lumdonim  (like  the  psoas)  receives  small  branches, 
from  the  lumbar  nerves  before  they  form  the  plexus. 

The  diaphragm  receives  the  phrenic  nerves  from  the  fourth  and  fifth 
cervical  nerves,  and  likewise  sympathetic  filaments  from  the  plexuses 
round  the  phrenic  arteries. 

The  muscles  of  the  urethra  and  penis  are  supplied  by  the  pudic  nerve  ; 
the  levator  and  sphincter  ani  by  the  pudic  and  by  the  fourth  and  fifth 
sacral  and  coccygeal  nerves  ;  and  the  coccijgeus  muscle  by  the  three 
last-named  nerves. 

8.  To  muscles  attaching  the  upper  limb  to  the  trunk. — The 

trapezius  and  the  sterno-cleido-mastoid  receive  the  distribution  of  the 
spinal  accessory  nerve,  and,  in  union  with  it,  filaments  from  the  cervical 
plexus. 

The  latissimus  dorsi  receives  the  long  subscapular  nerve. 

The  rhomljoidei  are  supplied  by  a  special  branch  from  the  anterior 
division  of  the  fifth  cervical  nerve. 

The  levator  ajiguli  scapnlcc  is  supplied  by  branches  from  the  anterior 
division  of  the  third  cervical  nerve,  and  sometimes  partly  also  by  the 
branch  to  the  rhomboid  muscles. 

The  serratus  magnus  has  a  special  nerve,  the  posterior  thoracic, 
derived  from  the  fifth  and  sixth  cervical  nerves. 

The  subclavius  receives  a  special  branch  from  the  place  of  union  of 
the  fifth  and  sixth  cervical  nerves. 

The  pectorales  are  supplied  by  the  anterior  thoracic  branches  of  the 
brachial  plexus,  the  larger  muscle  receiving  filaments  from  both  these 
nerves,  and  the  smaller  from  the  inner  only. 

4.  To  muscles  of  the  upper  limb. — Muscles  of  the  shoulder. — The 
supraspinatus  and  infraspinatus  are  supplied  by  the  suprascapular  nerve  ; 
the  subscapularis  by  the  two  smaller  subscapular  nerves  ;  the  teres  major 
by  the  second  subscapular,  and  the  deltoid  and  teres  minor  by  the  cir- 
cumflex nerve. 

Posterior  muscles  of  the  arm  and  forearm. — The  triceps,  anconeus,, 
supinator  longus,  and  extensor  carpi  radialis  longior  are  supplied  by 
direct  branches  of  the  musculo-spiral  nerve  ;  while  the  extensor  carpi 
radialis  brevior  and  the  other  extensor  muscles  in  the  forearm  receive 
their  branches  from  the  posterior  interosseous  division  of  that  nerve. 

Anterior  muscles  of  the  arm  and  forearm. — The  coraco-brachialis, 
biceps,  and  brachiahs  anticus  are  supplied  by  the  musculo-cutaneous 
nerve  ;  the  brachialis  anticus  likewise  generally  receives  a  twig  from 
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the  musculo-spiral  nerve.  The  muscles  in  front  of  the  forearm  are 
supplied  by  the  median  nerve,  with  the  exception  of  the  flexor  carpi 
ulnaris  and  the  ulnar  half  of  the  flexor  profundus  digitorum,  which  are 
supplied  by  the  ulnar  nerve,  and  the  supinator  longus,  which  is  supplied 
by  the  musculo-spiral. 

Muscles  of  the  hand. — The  abductor  and  opponens  pollicis,  the  outer 
half  of  the  flexor  brevis  pollicis,  and  the  two  outer  lumbricales  muscles, 
are  supplied  by  the  median  nerve  :  all  the  other  muscles  receive  their 
nerves  from  the  ulnar. 

5.  To  muscles  of  the  lower  limb. — Foster  for  muscles  of  the  hip  and 

thigh. — The  gluteus  maximus  is  mainly  supplied  by  the  small  sciatic 
nerve,  and  receives  at  its  upper  part  a  separate  branch  from  the  sacral 
plexus.  The  gluteus  medius  and  minimus,  together  with  the  tensor 
vaginas  femoris,  are  supplied  by  the  gluteal  nerve.  The  pyriformis, 
gemelli,  obturator  internus,  and  quadratus  femoris  receive  special 
branches  from  the  sacral  plexus.  The  hamstring  muscles  are  supplied 
by  branches  from  the  great  sciatic  nerve. 

Anterior  and  internal  muscles  of  the  thigh. — The  psoas  muscle  is  sup- 
plied by  separate  twigs  from  the  lumbar  nerves.  The  iliacus,  quadriceps 
extensor  femoris,  and  sartorius  are  supplied  by  the  anterior  crural  nerve. 
The  adductor  muscles,  the  obturator  externus  and  the  pectineus,  are 
supplied  by  the  obturator  nerve,  but  the  adductor  magnus  likewise 
receives  a  branch  from  the  great  sciatic,  and  the  pectineus  sometimes 
has  a  branch  from  the  anterior  crural. 

Anterior  muscles  of  the  leg  and  foot. — The  muscles  in  fi'ont  of  the  leg, 
together  with  the  extensor  brevis  digitorum,  are  supplied  by  the  anterior 
tibial  nerve. 

The  peroneus  longus  and  drevis  are  supplied  by  the  musculo-cntaneous 
nerve. 

Posterior  muscles  of  the  leg. — The  gastrocnemius,  plantaris,  soleus, 
■and  popliteus  are  supplied  by  branches  from  the  internal  popliteal 
nerve  ;  the  deep  muscles,  viz.,  the  flexor  longus  digitorum,  flexor  longus 
pollicis,  and  tibialis  posticus,  derive  their  nerves  from  the  posterior 
tibial. 

Plantar  muscles. — The  flexor  brevis  digitorum,  the  abductor  and 
flexor  brevis  pollicis,  and  the  two  inner  lumbricales,  are  supplied  by  the 
internal  plantar  nerve  ;  all  the  others,  including  the  flexor  accessorius 
and  interossei,  are  supplied  by  the  external  plantar  nerve. 


III.  SYMPATHETIC  HSTERVES. 

The  nerves  of  the  sympathetic  system  are  distributed  in  general  to  all 
the  internal  viscera,  and  to  the  coats  of  the  blood-vessels.  Some  organs, 
however,  receive  their  nerves  also  from  the  cerebro-spinal  system,  as  the 
lungs,  the  heart,  and  the  upper  and  lower  parts  of  the  alimentary 
canal. 

This  division  of  the  nervous  system  consists  of  a  somewhat  compli- 
cated collection  of  ganglia,  cords  and  plexuses,  the  parts  of  which  may, 
for  convenience,  be  classified  in  three  groups,  viz.,  the  principal  gang- 
Hated  cords,  the  great  prevertebral  plexuses  with  the  nerves  proceeding 
from  them,  and  the  ,c;anglia  of  union  with  cranial  nerves. 

The  great  gangiiated  cords  consist  of  two  series,  in  each  of  which 
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the  ganglia  are  connected  by  interven- 
ing cords.  These  cords  are  placed  sym- 
metrically in  front  of  the  vertebral 
column,  and  extend  from  the  base  of 
the  skull  to  the  coccyx.  Superiorly  they 
are  connected  with  plexuses  which  enter 
the  cranial  cavity,  while  infer iorly  they 
converge  on  the  sacrum,  and  terminate 
in  a  single  ganglion  on  the  coccyx.  The 
several  portions  of  the  cords  are  dis- 
tinguished as  cervical,  dorsal,  lumbar, 
and  sacral,  and  in  each  of  these  parts 
the  ganglia  are  equal  in  number,  or 
nearly  so,  to  the  vertebra3  on  which  they 
lie,  except  in  the  neck,  where  there  are 
only  three. 


m  Yicr.  381. 


Pig.  381. — Diagrammatic  Outline  of  the  Sym- 
pathetic COKD    OF    ONE    SIDE   IN  CONNECTION 

WITH  THE  Spinal  Nerves. 

The  full  description  of  tliis  figure  will  be  found 
at  p.  568. 

On  the  right  side  the  following  letters  indicate 
pai-ts  of  the  sympathetic  nerves,  viz.  a,  the  superior 
iservical  ganglion,  communicating  with  the  upper 
cervical  spinal  nerves  and  continued  beloAV  into 
the  great  sympathetic  cord  ;  6,  the  middle  cer- 
vical ganglion  ;  c,  d,  the  lower  cervical  ganglion 
united  with  the  first  dorsal  ;  d',  the  eleventh 
dorsal  ganglion  ;  from  the  fifth  to  the  ninth 
dorsal  ganglia  the  origins  of  the  great  splanchnic 
jierve  are  shown  ;  I,  the  lowest  dorsal  or  upper 
lumbar  ganglion  ;  ss,  the  upper  sacral  ganglion. 
In  the  whole  extent  of  the  sympathetic  cord,  the 
twigs  of  union  with  the  spinal  nerves  are  shown. 


'Connection  of  ilie  gamfdaied  cords 
with  the  cerelro-spinal  system.  —  The 
ganglia  are  severally  connected  with  the 
spinal  nerves  in  their  neighbourhood  by 
means  of  short  filaments  ;  each  connect- 
ing filament  consisting  of  a  white  and  a 
grey  portion,  the  former  of  which  may 
be  considered  as  proceeding  from  the 
spinal  nerve  to  the  ganglion,  the  latter 
from  the  ganglion  to  the  spinal  nerve. 
At  its  upper  end  the  ganghated  cord 
communicates  likewise  with  certain 
cranial  nerves.  The  main  cords  inter- 
vening between  the  gangha,  like  the 
smaller  filaments  connecting  the  ganglia 
with  the  spinal  nerves,  are  composed  of 
a  grey  and  a  white  part,  the  white  being 
continuous  with  the  fibres  of  the  spinal 
nerves  prolonged  to  the  ganglia. 
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The  great  prevertebral  plexuses  comprise  three  large  aggrega- 
tions  of  nerves,  or  nerves  and  ganglia  situated  in  front  of  the  spine,  and 
occupying  respectively  the  thorax,  the  abdomen,  and  the  pelvis.  They 
are  single  and  median,  and  are  named  respectively  the  cardiac,  the 
solar,  and  the  hypogastric  plexus.  These  plexuses  receive  branches 
from  both  the  gangliated  cords  above  noticed,  and  they  constitute 
centres  from  which  the  viscera  are  supplied  with  nerves. 

The  cranial  ganglia  of  the  sympathetic  are  the  ophthalmic,  spheno- 
palatine, submaxillary,  and  otic,  which,  being  intimately  united  with 
the  fifth  cranial  nerve,  have  already  been  described  along  with  that 
nerve.  They  are  also  more  or  less  directly  connected  with  the  upper 
end  of  the  sympathetic  gangliated  cords ;  but  it  will  be  unnecessary  to 
give  any  special  description  of  them  in  this  place. 

THE  CERVICAL  PART  OF  THE  GANGLIATED  CORD. 

In  the  neck,  each  gangliated  cord  is  deeply  placed  behind  the  sheath 
of  the  great  cervical  blood-vessels,  and  in  contact  with  the  muscles 
which  immediately  cover  the  fore  part  of  the  vertebral  column.  It 
comprises  three  ganglia,  the  first  of  which  is  placed  near  the  base  of 
the  skull,  the  second  in  the  lower  part  of  the  neck,  and  the  third 
immediately  above  the  head  of  the  first  rib. 

THE   UPPER   CERVICAL  GANGLION. 

This  is  the  largest  ganglion  of  the  great  sympathetic  cord.  It  is 
continued  superiorly  into  an  ascending  branch,  and  tapers  below  into 
the  connecting  cord,  so  as  to  present  usually  a  fusiform  shape ;  but 
there  is  considerable  variety  in  this  respect  in  different  cases,  the 
ganglion  being  occasionally  broader  than  usual,  and  sometimes  con- 
stricted at  intervals.  It  has  the  reddish -grey  colour  characteristic  of 
the  ganglia  of  the  sympathetic  system.  It  is  placed  on  the  larger 
rectus  muscle,  opposite  the  second  and  third  cervical  vertebra,  and 
behind  the  internal  carotid  artery. 

Connection  tuith  sjmial  nerves. — At  its  outer  side  the  superior  cervical 
ganglion  is  connected  with  the  first  four  spinal  nerves,  by  means  of 
slender  cords,  which  have  the  structure  pointed  out  in  the  general 
description  as  being  common  to  the  series. 

The  circumstance  of  this  ganglion  being  connected  v/itli  so  many  as  four  spinal 
nerves,  together  with  its  occasionally  constricted  appearance,  is  favourable  to 
the  view  that  it  may  be  regarded  as  consisting  of  several  ganglia  which  have 
coalesced. 

Connection  ivitli  cranial  nerves. — Small  twigs  connect  the  ganglion  or 
its  cranial  cord  with  the  second  ganglion  of  the  pneumo-gastric,  and 
with  the  ninth  cranial  nerve,  near  the  base  of  the  skull ;  and  another 
branch,  which  is  directed  upwards  from  the  ganglion,  divides  at  the 
base  of  the  skull  into  two  filaments,  one  of  which  ends  in  the  second 
(petrosal)  ganglion  of  the  glosso-pharyngeal  nerve  ;  while  the  other, 
entering  the  jugular  foramen,  joins  the  ganglion  of  the  root  of  the 
pneumo-gastric. 

Besides  the  branches  connecting  it  with  cranial  and  spinal  nerves, 
the  first  cervical  ganglion  gives  off  also  the  ascending  branch,  the 
upper  cardiac  nerve,  pharyngeal  nerves,  and  branches  to  blood-vessels. 

1.  ASCENDDTG   BRAKCH  AND  CHANIAL  PLEXUSES.  —  The  ascending 
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branch,  of  the  first  cervical  ganglion  is  soft  in  texture  and  of  a  reddish 
tint,  seeming  to  be  in  some  degree  a  prolongation  of  the  ganglion  itself. 
In  its  course  to  the  skull,  it  is  concealed  by  the  internal  carotid  artery, 
with  which  it  enters  the  carotid  canal  in  the  temporal  bone,  and  it  is 
then  divided  into  two  parts,  which  are  placed  one  on  the  outer,  the 
other  on  the  inner  side  of  the  vessel. 

The  external  division  distributes  filaments  to  the  internal  carotid 
artery,  and,  after  communicating  by  means  of  other  filaments  with  the 
internal  division  of  the  cord,  forms  the  carotid  plexus. 


Fi-.  GS2. 


Fig.   382. — G0NNECTI0]!TS   OF  THE  SYMPATHETIC  NeRVE    THROUGH  ITS  CaROTID  BrANCH 
WITH  SOME  OP  THE  CrANIAL  NeRVES. 

The  full  description  of  this  figure  will  be  found  at  p.  539.  The  following  numbers 
refer  to  sympathetic  nerves  and  their  connections  : — 6,  spheno- palatine  ganglion  ;  7, 
Vidian  nerve  ;  9,  its  carotid  branch  ;  10,  a  part  of  the  sixth  nerve,  receiving  twigs  from 
the  carotid  plexus  of  the  sympathetic  ;  11,  superior  cervical  s}Tnpathetic  ganglion  ;  12, 
its  prolongation  in  the  carotid  branch;  15,  anastomosing  nerve  of  Jacobson  ;  16,  twig 
uniting  it  to  the  sympathetic. 

The  inner  division,  rather  the  smaller  of  the  two,  supplies  filaments 
to  the  carotid  artery,  and  goes  to  form  the  cavernous  plexus.  The 
terminal  parts  of  these  divisions  of  the  cranial  cord  are  prolonged  on 
the  trunk  of  the  internal  carotid,  and  extend  to  the  cerebral  and 
ophthalmic  arteries,  around  which  they  form  secondary  plexuses,  those 
on  the  cerebral  artery  ascending  to  the  pia  mater.  One  minute  plexus 
enters  the  eye-ball  with  the  central  artery  of  the  retina. 

It  was  stated  by  Ptibes  (Mem.  de  la  Societe  Med.  d'Emulation,  torn,  viii.  p.  606,) 
that  the  cranial  prolong'ations  of  the  sympathetic  nerve  from  the  tv^o  sides 
coalesce  with  one  another  on  the  anterior  communicating-  artery, — a  small  gang-- 
iion  or  a  plexus  being-  formed  at  the  point  of  junction  ;  but  this  connection  has 
not  been  satisfactorily  made  out  by  other  observers. 

Carotid  plexus. — The  carotid  plexus,  situated  on  the  outer  side  of 
the  internal  carotid  artery  at  its  second  bend  (reckoning  fi'om  below), 
or  between  the  second  and  third  bends,  joins  the  fifth  and  sixth  cranial 
nerves,  and  gives  many  filaments  to  the  vessel  on  which  it  lies. 

Branches.— (cj)  The  connection  with  the  sixth  nerve  is  established  by  means 
of  one  or  two  filaments  of  considerable  size,  which  are  supplied  to  that  nerve 
where  it  lies  by  the  side  of  the  internal  carotid  artery. 
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(Z/)  The  filaments  connected  with  the  Gasserian  ganglion  of  the  fifth  nerve 
proceed  sometimes  from  the  carotid  plexus,  at  others  from  the  cavernous. 

(c)  The  dee}}  Iranch  of  the  Vidian  nerve  passes  backwards  to  the  carotid  plexus, 
and  after  leaving  the  Vidian  canal,  lies  in  the  cartilaginous  substance  which 
closes  the  foramen  lacerum  medium.  Valentin  describes  nerves  as  furnished  to 
the  dura  mater  from  the  carotid  plexus. 

Cavernous  plexus. — The  cavernous  plexus,  named  from  its  position 
in  the  sinus  of  the  same  name,  is  placed  below  and  rather  to  the  inner 
side  of  the  highest  turn  of  the  internal  carotid  artery.  Besides  givin,!^^ 
branches  on  the  artery,  it  communicates  with  the  third,  the  fourth,  and 
the  ophthalmic  division  of  the  fifth  cranial  nerves. 

Branclies. — (/?)  The  filament  which  joins  the  third  nerve  comes  into  connec- 
tion with  it  close  to  the  point  of  division  of  that  nerve. 

{]))  The  branch  to  the  fourth  nerve,  which  may  be  derived  from  either  the 
cavernous  or  the  carotid  plexus,  joins  the  nerve  where  it  lies  in  the  vv^all  of  the 
cavernous  sinus. 

(^?)  The  filaments  connected  v/ith  the  oiihtlialmio  trunk  of  the  ffth  nerve  are 
supplied  to  its  inner  surface.  One  of  them  is  continued  forwards  to  the  lenti- 
cular ganglion,  either  in  connection  with  or  distinct  from  the  nasal  nerve. 

2.  PHAEYXGEAL  NERVES  AND  PLEXUS. — Thcse  uervcs  arise  from  the 
inner  part  of  the  ganglion,  and  are  directed  obliquely  inwards  to  the 
side  of  the  pharynx.  Opposite  the  middle  conscrictor  muscle  they 
unite  with  branches  of  the  pneumogastric  and  giosso-pharyngeal 
nerves  ;  and  by  their  union  with  those  nerves  the  pharyngeal  plexus 
is  formed.  Branches  emanating  from  the  plexus  are  distributed  to  the 
muscles  and  mucous  membrane  of  the  pharynx. 

3.  UPPER  CARDIAC  NERVE.— Each  of  the  cervical  ganglia  of  the 
sympathetic  furnishes  a  cardiac  branch,  the  three  being  namicd  respec- 
tively the  upper,  middle,  and  lower  cardiac  nerves. 

These  branches  are  continued  singly,  or  in  connection,  to  the  large 
prevertebral  centre  (cardiac  plexus)  of  the  thorax.  Their  size  varies 
considerably,  and  where  one  branch  is  smaller  than  common,  another 
will  be  founa  t  >  be  increased  in  size,  as  if  to  compensate  for  the  defect. 
There  are  some  differences  in  the  disposition  of  the  nerves  of  the  right 
and  left  sides. 

The  upper  cardiac  nerve  (n.  cardiacus  superficialis)  of  the  right 
side  proceeds  from  two  or  more  branches  of  the  ganglion,  with,  in 
some  instances,  an  offset  from  the  cord  connecting  the  first  two 
ganglia.  In  its  course  down  the  neck  the  nerve  lies  behind  the  carotid 
^eath,  in  contact  with  the  longus  colli  muscle  ;  and  it  is  placed  in 
front  of  the  lower  thyroid  artery  and  the  recurrent  laryngeal  nerve. 
Entering  the  thorax,  it  passes  in  some  cases  before,  in  others  behind 
the  subclavian  artery,  and  is  directed  along  the  innominate  artery  to 
the  back  joart  of  the  arch  of  the  aorta,  where  it  ends  in  the  deep  cardiac 
plexus,  a  few  small  filaments  continuing  also  to  the  front  of  the  great 
vessel.  Some  branches  accompany  the  inferior  thyroid  artery  to  be  dis- 
tributed to  the  thyroid  body. 

In  its  course  downwards  this  cardiac  nerve  is  repeatedly  connected  with  other 
branches  of  the  sympathetic,  and  with  the  pneumo-gastric  nerve.  Thus  about 
the  middle  of  the  neck  it  is  joined  by  some  filaments  from  the  external  laryngeal 
nerve ;  and,  rather  lower  down,  by  one  or  more  filaments  from  the  trunk  of  the 
pneumo-gastric  nerve  ;  lastly,  on  entering  the  chest,  it  joins  with  the  recurrent 
laryngeal, 
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Variety.— Instead  of  passing  to  the  thorax  in  the  manner  described,  the 
superior  cardiac  nerve  may  join  the  cardiac  branch  furnished  from  one  of  the 
other  cervical  g-ang-lia.  Scarpa  describes  this  as  the  common  disposition  of  the 
nerve  ;  but  Cruveilhier  (Anat.  Descript.,  t.  iv.)  states  that  he  has  not  in  any  case 
found  the  cardiac  nerves  to  correspond  exactly  with  the  fignres  of  the  "  Tabulse 
Keurologicce." 

The  upper  cardiac  nerve  of  the  left  side  has,  while  in  the  neck, 
the  same  course  and  connections  as  that  of  the  right  side.    But  within 

Fio:.  3S?. 


Fig.  383. — CoxxECTioxs  op  the  Cervical  and  upper  Dorsal  Sympathetic  Gtanglia 
AND  Nerves  on  the  Left  side. 

The  full  description  rf  this  fig;ire  will  be  found  at  p.  558.  The  following  numbers 
refer  to  the  sympathetic  ganglia  and  nerves,  and  those  immediately  connected  with 
them  :— 5,  pharyngeal  plexus;  8,  laryngeal  plexus;  13,  pulmonary  "plexus  ;  and  to 
the  reader's  left,  above  the  pulmonary  artery,  a  part  of  the  cardiac  plexus  ;  24,  superior 
cervical  ganglion  of  the  sympathetic  ;  25,  middle  cervical  ganglion  ;  26,  inferior  cervical 
ganglion  united  with  the  first  dorsal  ganglion ;  27,  28,  29,  SO,  second,  third,  fourth, 
and  fifth  doi*sal  ganglia. 
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the  chest  it  follows  the  left  carotid  artery  to  the  arch  of  the  aorta,  and 
ends  in  some  instances  in  the  superficial  cardiac  plexus,  while  in  others 
it  joins  the  deep  plexus  ;  and  accordingly  it  passes  either  in  front  of  or 
behind  the  arch  of  the  aorta. 

4.  BRANCHES  TO  BLOOD-VESSELS.— The  nerves  which  ramify  on  the 
arteries  (nervi  molles)  spring  from  the  front  of  the  ganglion,  and 
twine  round  the  trunk  of  the  carotid  artery.  They  are  also  pro- 
longed on  the  branches  of  the  external  carotid,  and  form  slender 
plexuses  upon  them. 

Communications  with  other  nerves. — From  the  plexus  on  the  facial  artery- 
is  derived  the  filament  which  joins  the  submaxillary  ganglion  ;  and,  from  that  on 
the  middle  meningeal  artery,  twigs  have  been  described  as  extending  to  the  otic 
ganglion,  as  well  as  to  the  gangliform  enlargement  of  the  facial  nerve.  Lastly, 
a  communication  is  established  between  the  plexus  on  the  carotid  artery  and  the 
digastric  branch  of  the  facial  nerve. 

Varieties. — Small  g-anglia  are  occasionally  found  on  some  of  the  vascular 
plexuses,  close  to  the  origin  of  the' vessels  with  which  they  are  associated.  Thus 
lingual,  temporal,  and  pharyngeal  ganglia  have  been  described  ;  and  besides  these 
there  is  a  larger  body,  the  ganglion  intercaroticum.  placed  on  tlie  inner  side  of 
the  angle  of  division  of  the  common  carotid  artery.  This  body,  long  known  to 
anatomists  as  a  ganglion,  has  been  stated  by  Luschka  to  have  a  structure  very- 
different  from  the  nervous  ganglia  in  general,  and  has  been  named  by  him  the 
"  glandula  intercarotica." 

It  is  described  by  him  as  presenting  principally  a  follicular  structure,  similar  to 
that  of  the  glandula  coccygea,  which  he  had  previously  discovered.  It  appears, 
however,  from  the  researches  of  Julius  Arnold,  that  the  follicular  appearances 
observed  by  Luschka,  both  in  this  instance  and  in  the  coccygeal  gland,  were  pro- 
duced by  arterial  glomeruli  seen  in  section  ;  and  that  the  ganglion  intercaroticum 
consists  of  numbers  of  those  glomeruli  gathered  into  several  larg-er  masses,  and  of 
dense  plexuses  of  nerves  surrounding  respectively  the  glomeruli,  the  masses,  and  the 
whole  structure.  Within  those  plexuses  nerve-cells  are  scattered,  but  not  in  very- 
great  number.  The  ganglion  is  usually  about  one-fourth  of  an  inch  long  ;  but, 
according  to  Luschka,  may  be  divided  into  small  separate  masses,  and  thus  escape  at- 
tention, or  be  supposed  to  be  absent. — (Luschka,  "  Anat.  d.  Menschen,"  vol.  i.  18G2  ; 
and  Julius  Arnold,  in  '*  Virchow's  Archiv,"  June,  1865.) 

MIDDLE  CERVICAL  GANGLION. 

The  middle  ganglion  (ganglion  thyroideum),  much  the  smallest  of  the 
cervical  ganglia,  is  placed  on  or  near  the  inferior  thyroid  artery.  It  is 
usually  connected  with  the  fifth  and  sixth  spinal  nerves,  but  in  a  some- 
what variable  manner.  It  gives  off  thyroid  branches  and  the  middle 
cardiac  nerve. 

Thyroid  "branches. — From  the  inner  side  of  the  ganglion  some 
(iwigs  proceed  along  the  inferior  thyroid  artery  to  the  thyroid  body, 
where  they  join  the  recurrent  laryngeal  and  the  external  laryngeal 
nerves.  Whilst  on  the  artery,  these  branches  communicate  with  the 
Tipper  cardiac  nerve. 

The  middle  cardiac  nerve  (nervns  cardiacus  profundus  v.  magnus) 
of  the  right  side  is  prolonged  to  the  chest  behind  the  sheath  of  the 
common  carotid  artery,  and  either  in  front  of  or  behind  the  subclavian 
artery.  In  the  chest  it  lies  on  the  trachea,  where  it  is  joined  by  fila- 
ments of  the  recurrent  laryngeal  nerve,  and  it  ends  in  the  right  side  of 
the  deep  cardiac  plexus.  While  in  the  neck,  the  nerve  communicates 
with  the  upper  cardiac  nerve  and  the  recurrent  branch  of  the  pneumo- 
gastric. 
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On  the  left  side,  the  middle  cardiac  nerve  enters  the  chest  between 
the  left  carotid  and  subclavian  arteries,  and  joins  the  left  side  of  the 
deep  cardiac  plexus. 

TMien  the  middle  cervical  ganglion  is  small,  the  middle  cardiac  nerve  may  be 
found  to  be  an  offset  of  the  inter-ganglionic  cord. 

LOWER  CERVICAL  GANGLION. 

The  lower  or  third  cervical  ganglion  is  irregular  in  shape,  usually 
somewhat  flattened  and  round  or  semilunar,  and  is  frequently  united  in 
part  to  the  first  thoracic  ganglion.  Placed  in  a  hollow  between  the 
transverse  process  of  the  last  cervical  vertebra  and  the  neck  of  the  first 
rib,  it  is  concealed  by  the  vertebral  artery.  It  is  connected  by  short 
communicating  cords  with  the  two  lowest  cervical  nerves.  Numerous 
branches  are  given  oflP  from  it,  among  which  the  largest  is  the  lower 
cardiac  nerve. 

The  lower  cardiac  nerve,  issuing  from  the  third  cervical  ganglion 
or  from  the  first  thoracic,  inclines  inwards  on  the  right  side,  behind  the 
subclavian  artery,  and  terminates  in  the  cardiac  plexus  behind  the  arch 
of  the  aorta.  It  communicates  with  the  middle  cardiac  and  recurrent 
laryngeal  nerves  behind  the  subclavian  artery. 

On  the  left  side,  the  lower  cardiac  often  becomes  blended  with  the 
middle  cardiac  nerve,  and  the  cord  resulting  from  their  union  terminates 
in  the  deep  cardiac  plexus. 

Branches  to  Mocd-vessels. — From  the  lowest  cervical  and  first 
dorsal  ganglia  a  few  slender  branches  ascend  along  the  vertebral  artery 
in  its  osseous  canal,  forming  a  plexus  round  the  vessel  by  their  inter- 
communications, and  supplying  it  with  off'sets.  This  plexus  is  connected 
with  the  cervical  spinal  nerves  as  far  upwards  as  the  fourth. 

One  or  two  branches  frequently  pass  from  the  lower  cervical  ganglion 
to  the  first  dorsal  ganglion  in  front  of  the  subclavian  artery,  forming 
loops  round  the  vessel  (ansas  Yieussenii),  and  supplying  it  with  small 
ofisets. 

THOHACIC  PAKT  OF  THE  GANGLIATED  CORD. 

In  the  thorax  the  gangliated  cord  is  placed  towards  the  side  of  the 
spinal  column,  in  a  line  passing  over  the  heads  of  the  ribs.  It  is 
covered  by  the  pleura,  and  crosses  the  intercostal  blood-vessels. 

Opposite  the  head  of  each  rib  the  cord  usually  presents  a  ganglion, 
so  that  there  are  commonly  twelve  of  these  ;  but,  from  the  occasional 
coalescence  of  two,  the  number  varies  slightly.  The  first  ganglion  when 
distinct  is  larger  than  the  rest,  and  is  of  an  elongated  form  ;  but  it  is 
often  blended  with  the  lower  cervical  ganglion.  The  rest  are  small, 
generally  oval,  but  very  various  in  form. 

Connection  with  the  spinal  nerves. — The  branches  of  connection  be- 
tween the  spinal  nerves  and  the  ganglia  of  the  sympathetic  are  usually 
two  in  number  for  each  ganglion  ;  one  of  these  generally  resembling 
the  spinal  nerve  in  structure,  the  other  more  similar  to  the  sympathetio 
nerve. 

BEANCHES  OF  THE  GLNaLIA. 

The  branches  furnished  by  the  first  five  or  six  gangaa  are  small,  and 
are  distributed  in  a  great  measure  to  the  thoracic  aorta,  the  vertebra3. 
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Fig.  384.— Diagrammatic  View  of  the  Sympathktic  Cord  of  tiik  RicnT  Side, 
SHOWING  ITS  Connections  with  the  Piuncipal  CEUEBRo-SriNAL  Iskrves  and  tub 
Main  Preaoetic  Plexuses.  ^- 

Cenhn'o-splnal  Nerves. — VI,  n  poi-tion  of  the  sixtli  cranial  nerve  as  it  passes  tlirongti 
the  cavernous  sinus,  receiving  two  twigs  from  the  carotid  jilexus  of  the  sympathetic 
nerve  ;  0,  ophthalmic  ganglion  connected  by  a  twig  with  the  carotid  plexus  ;  M,  con- 
nection of  the  spheuo-palatine  ganglion  by  the  Vidian  nerve  with  the  carotid  i)lexus  ;  C, 
cervical  plexus  ;  Br,  brachial  plexus  ;  D  6,  sixtli  intercostal  nerve  ;  D  12,  twelfth  ;  L3, 
third  lumbar  nerve  ;  S  1,  first  sacral  nerve  ;  S  3,  third  ;  S  5,  fifth  ;  Cr,  anterior  crural 
nerve  ;  Cr',  great  sciatic  ;  pneumo-gastric  nerve  in  the  lower  part  of  the  neck  ;  r, 
recurrent  nerve  winding  round  the  subclavian  artery. 

Siimpathetic  Cord — c,  superior  cervical  ganglion  ;  c',  second  or  middle  ;  c",  inferior  ; 
from  each  of  the?e  ganglia  cardiac  nerves  (all  deep  on  this  side)  arc  seen  descending  to 
the  cardiac  plexus  ;  d  1,  placed  immediately  below  the  first  dorsal  sympathetic  ganglion  ; 
d  6,  is  opposite  the  sixth  ;  I  I,  first  lumbar  ganglion  ;  c  g,  the  terminal  or  coccygeal 
ganglion. 

Preaortic  and  Visecral  Plexuses. — p  p,  pharjmgeal,  and,  lower  down,  laryngeal 
plexus  ;  p  I,  posterior  pulmonary  plexus  spreading  from  the  pneumo-gasti'ic  on  the  Ijack 
of  the  right  bronchus  ;  c  a,  on  the  aorta,  the  cardiac  plexus,  towards  which,  in  addition 
to  the  cardiac  nerves  from  the  three  cervical  sympathetic  ganglia,  otlier  branches  are  seen 
descending  from  the  pneumo-gastric  and  recurrent  nerves  ;  c  o,  right  or  posterior,  and  c  o'j 
left  or  anterior  coronary  plexus  ;  o,  oesophageal  plexus  in  long  meshes  on  the  gullet  ;  sp, 
great  splanchnic  nerve  formed  by  branches  from  the  fifth,  sixtli,  seventh,  eighth,  and 
ninth  dorsal  ganglia  ;  +,  small  splanchnic  from  the  ninth  and  tenth  ;  +  +  ,  smallest  or 
third  splanchnic  from  the  eleventh  :  the  first  and  second  of  these  are  shoAvn  joining  the 
solar  plexus,  so;  the  third  descending  to  the  renal  plexus,  re;  connecting  branches, 
between  the  solar  i^lexus  and  the  pneumo-gastric  nerves  are  also  represented  ;  p  n',  above 
the  place  where  the  right  pneumo-gastric  j^asses  to  the  lower  or  posterior  surface  of  the^ 
stomach  ;  p  n",  the  left  distributed  on  the  anterior  or  ui^jDer  surface  of  the  cardiac  portion 
of  the  organ  :  from  the  solar  plexus  large  branches  are  seen  surrounding  the  arteries  of 
the  coeliac  axis,  and  descending  to  m  s,  the  superior  mesenteric  plexus  ;  opposite  to  this 
is  an  indication  of  the  suprarenal  plexus  ;  below  r  e  (the  renal  plexus),  the  spermatic 
plexus  is  also  indicated  ;  a  o,  on  the  front  of  the  aorta,  marks  the  aortic  plexus,  formed 
by  nerves  descending  from  the  solor  and  sujierior  mesenteric  plexuses  and  from  the  lumbar 
ganglia  ;  m  i,  the  inferior  mesenteric  plexus  surrounding  the  coiTCsponding  artery  ;  h  y, 
hypogastric  plexus  placed  between  the  common  iliac  vessels,  connected  above  with  the 
aortic  plexus,  receiving  nerves  from  the  lower  lumbar  ganglia,  and  dividing  below  into  tlie 
right  and  left  pelvic  or  inferior  hypogastric  plexuses  ;  p  I,  the  right  pelvic  plexus  ;  from 
this  the  nei'ves  descending  are  joined  by  those  from  the  plexus  on  the  superior  hemor- 
rhoidal vessels,  m  i',  by  sympathetic  nerves  from  the  sacral  ganglia,  and  by  numerous 
visceral  nerves  from  the  third  and  fourth  sacral  spinal  nerves,  and  there  are  thus  formed 
the  rectal,  vesical,  and  other  plexuses,  which  ramify  upon  the  viscera  from  behind  for- 
wards, and  from  below  upv  ards,  as  towards  i  r,  and  r,  the  rectum  and  bladder. 

and  ligaments.  Several  of  these  branches  enter  the  posterior  pulmonary 
plexns. 

The  branches  furnished  bv  the  Joicer  six  or  seven  gcmglia  unite  into 
three  cords  on  each  side,  which  pass  doAvn  to  join  plexuses  in  the 
abdomen,  and  arc  distinguished  as  the  great,  the  small,  and  the  smallest 
splanchnic  nerve. 

The  Great  Splanchnic  Iferve. — This  nerve  is  formed  bv  the  union 
of  small  cords  (roots)  given  off  by  the  thoracic  ganglia  from  the  fifth  or 
sixth  to  the  ninth  or  tenth  inclusive.  By  careful  examination  of  speci- 
mens after  immersion  in  acetic  or  diluted  nitric  acid,  small  filaments 
may  be  traced  from  the  splauchnic  roots  up^vards  as  far  as  the  third 
ganglion,  or  even  as  far  as  the  first  (Beck,  in  the  "  Philosophical  Trans- 
actions," Part  2,  for  184G). 

Gradually  augmented  by  the  successive  addition  of  the  several  roots, 
the  cord  descends  obliquely  inwards  over  the  bodies  of  the  dorsal 
vertebrse ;  and,  after  perforating  the  crus  of  the  diaphragm  at  a  variable 
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point,  terminates  in  the  semilunar  ganglion,  frequently  sending  some 
filaments  to  the  renal  plexus  and  the  suprarenal  body. 

The  splanchnic  nerve  is  remarkable  from  its  white  colour  and 
firmness,  which  are  owing  to  the  preponderance  of  the  spinal  nerve- 
fibres  in  its  composition. 

Varieties. — In  the  chest  the  great  splanchnic  nerve  is  not  nnfrequently  divided 
into  parts,  and  forms  a  plexus  with  the  small  splanchnic  nerve.  Occasionally 
also  a  small  gang-lion  (ganglion  splanchnicum)  is  formed  on  it  over  the  last  dorsal 
vertebra,  or  the  last  but  one  ;  and  when  it  presents  a  plexiform  arrangement, 
several  small  ganglia  have  been  observed  on  its  divisions. 

In  eight  instances  out  of  a  large  number  of  bodies,  Wrisberg  observed  a  fourth 
splanchnic  nerve  (nervus  splanchnicus  supremus).  It  is  described  as  formed  by 
offsets  from  the  cardiac  nerves,  and  from  the  lower  cervical  as  well  as  some  of 
the  upper  thoracic  ganglia.  Observ.  Anatom.  de  Nerv.  Viscerum  particula 
prima,"  p.  25,  sect.  3.) 

Small  Splanclinic  Herve. — The  small  or  second  splanchnic  nerve 
springs  from  the  tenth  and  eleventh  ganglia,  or  from  the  neighbouring 
part  of  the  cord.  It  passes  along  with  the  preceding  nerve,  or  separately 
through  the  diaphragm,  and  ends  in  the  coeliac  plexus.  In  the  chest 
this  nerve  often  communicates  with  the  large  splanchnic  nerve  ;  and  in 
some  instances  it  furnishes  filaments  to  the  renal  plexus,  especially  if 
the  lowest  splanchnic  nerve  is  very  small  or  wanting. 

Smallest  Splanchnic  Herve. — This  nerve  (nerv.  renalis  posterior — 
Walter)  arises  from  the  twelfth  thoradc  ganglion,  and  communicates 
-sometimes  with  the  nerve  last  described.  After  piercing  the  diaphragm, 
it  ends  in  the  renal  plexus,  and  in  the  inferior  part  of  the  coeliac  plexus. 

LUMBAR  PART  OF  THE  GANGLIATED  CORD. 

In  the  lumbar  region  the  two  gangliated  cords  approach  one  another 
more  nearly  than  in  the  thorax.  They  are  placed  before  the  bodies  of 
the  vertebrae,  each  lying  along  the  inner  margin  of  the  psoas  muscle  ; 
and  that  of  the  right  side  is  partly  covered  by  the  vena  cava. 

The  ganglia  are  small,  and  of  an  oval  shape.  They  are  commonly 
lour  in  number,  but  occasionally,  when  their  number  is  diminished, 
they  are  of  larger  size. 

Connection  ivith  spinal  nerves. — In  consequence  of  the  greater  distance 
at  which  the  lumbar  ganglia,  are  placed  from  the  intervertebral  foramina 
the  branches  of  connection  with  the  spinal  nerves  are  longer  than  in 
other  parts  of  the  gangliated  cord.  There  are  generally  two  connecting 
branches  for  each  ganglion,  but  the  number  is  not  so  uniform  as  it  is 
in  the  chest ;  nor  are  those  belonging  to  any  one  ganglion  connected 
always  with  the  same  spinal  nerve.  The  connecting  branches  accom- 
pany the  lumbar  arteries,  and,  as  they  cross  the  bodies  of  the  vertebrae, 
are  covered  by  the  fibrous  bands  which  give  origin  to  the  larger  psoas 
muscle. 

Branches. — The  branches  of  these  ganglia  are  uncertain  in  their 
number.  Some  join  a  plexus  on  the  aorta ;  others  descending  go  to 
form  the  hypogastric  plexus.  Several  filaments  are  distributed  to  the 
vertebrae  and  the  ligaments  connecting  them. 

SACRAL  PART  OF  THE  GANGLIATED  CORD. 

Over  the  sacrum  the  gangliated  cord  of  the  sympathetic  nerve  is 
much  diminished  in  size,  and  gives  but  few  branches  to  the  viscera. 
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Its  position  on  tlie  front  of  the  sacrum  is  along  tlie  inner  side  of  the 
anterior  sacral  foramina  ;  and  like  the  two  series  of  those  foramina,  the 
two  cords  approach  one  another  in  their  progress  downwards.  The 
upper  end  of  each  is  connected  with  the  last  lumbar  ganglion  by  a 
single  or  a  double  interganglionic  cord  ;  and  at  the  lower  end  they  are 
connected  by  means  of  a  loop  with  a  single  median  ganglion,  ganglion 
impair  placed  on  the  fore  part  of  the  coccyx.  The  sacral  ganglia  are 
usually  five  in  number  ;  but  the  variation  both  in  size  and  number  is 
more  marked  in  these  than  in  the  thoracic  or  lumbar  ganglia. 

Connection  wiili  sjnnal  nerves. — From  the  proximity  of  the  sacral 
ganglia  to  the  spinal  nerves  at  their  emergence  from  the  foramina,  the 
communicating  branches  are  very  short  :  there  are  usually  two  for  each 
ganglion,  and  these  are  in  some  cases  connected  with  different  sacral 
nerves.  The  coccygeal  nerve  communicates  with  the  last  sacral,  or  the 
coccygeal  ganglion. 

Branches. — The  branches  proceeding  from  the  sacral  ganglia  are 
much  smaller  than  those  from  other  ganglia  of  the  cord.  They  are 
for  the  most  part  expended  on  the  front  of  the  sacrum,  and  join  the 
corresponding  branches  from  the  opposite  side.  Some  filaments  from 
one  or  two  of  the  first  ganglia  enter  the  hypogastric  plexus,  w'hile 
others  go  to  form  a  plexnis  on  the  middle  sacral  artery.  From  the  loop 
connecting  the  two  cords  on  which  the  coccygeal  ganglion  is  formed, 
filaments  are  given  to  the  coccyx  and  the  ligaments  about  it,  and  to- 
the  coccygeal  gland. 

Coccygeal  Gland. 

Under  this  name  has  been  described  by  Luschka  a  minute  structure^ 
which  has  since  received  the  attention  of  a  number  of  writers.  It  is- 
usually,  according  to  Luschka,  of  the  size  of  a  lentil,  and  sometimes 
as  large  as  a  small  pea ;  its  colour  is  reddish  grey ;  its  surface  lobu- 
lated  ;  and  it  occupies  a  hollow  at  the  tip  of  the  coccyx,  between  the 
tendons  attached  to  that  part.  It  receives  terminal  twigs  of  the  middle- 
sacral  artery  and  minute  filaments  from  the  ganglion  impar.  It  con- 
sists .of  an  aggregation  of  grains  or  lobules,  which  in  some  instances 
remain  separate  one  from  another.  These  lobules  are  principally 
composed  of  thick-vralled  cavities  of  vesicular  and  tubular  appearance, 
described  by  Luschka  and  subsequent  writers  as  closed  follicles  filled 
with  cellular  contents,  but  recently  demonstrated  by  Julius  Arnold  to  be 
clumps  of  dilated  and  tortuous  small  arteries,  with  thickened  muscular 
and  epithelial  coats.  JSTerve-cells  are  found  scattered  in  the  stroma  of 
the  organ. 

The  coccyg-eal  gland  is  a  stmcture  evidently  of  a  similar  nature  to  the  g-anglioir 
intercaroticiim,  the  principal  differences  apparently  being,  that  the  glomeruli 
of  the  ganglion  intercaroticum  are  produced  principally  by  the  convolution  and 
ramification  of  arterial  twigs,  while  in  the  coccygeal  gland  there  is  dilation  of 
the  branches  and  thickening  of  their  walls  ;  and  that  the  nervous  element  is 
more  developed  in  the  intercarotid  ganglion  than  in  the  coccygeal  gland.  Arnold,, 
with  Luschka,  aj^pears  inclined  to  consider  both  structures  as  allied  in  nature  to 
the  suprarenal  capsules.  According  to  Arnold,  there  is  always  a  number  of  small 
grape-like  appendages  on  the  coccygeal  part  of  the  middle  sacral  artery,  micro- 
scopic in  size,  but  similar  in  natui-e  to  the  lobules  of  which  the  coccygeal  gland 
is  composed,  (Luschka,  Der  Hirnanhang  und  die  Steissdriise  des  Menschen."' 
Berlin,  1860.  Also  "  Anat.  d.  Mensch.,"  vol.  ii.  part  2,  p.  187.  Julius  Arnold  in 
Virchow's    Archiv,"  March,  1805.) 
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THE  GREAT  PLEXUSES  OP  THE  SYMPATHETIC. 

Under  this  head  may  be  included  certain  large  plexuses  of  nerves 
placed  further  forwards  in  the  visceral  cavity  than  the  gangliated  cords, 
and  furnishing  branches  to  the  viscera.  The  principal  of  these  plexuses 
are  the  cardiac,  the  solar,  and  the  hypogastric  with  the  pelvic  plexuses 
prolonged  from  it.  They  are  composed  of  assemblages  of  nerves,  or  of 
nerves  and  ganglia,  and  from  them  smaller  plexuses  are  derived. 

CAEDIAC  PLEXUS. 

This  plexus  receives  the  cardiac  branches  of  the  cervical  ganglia  and 
those  of  the  pneumo-gastric  nerves,  and  from  it  proceed  the  nerves 
which  supply  the  heart,  besides  some  offsets  which  contribute  to  the 
nervous  supply  of  the  lungs.  It  lies  upon  the  aorta  and  pulmonary 
artery,  where  these  vessels  are  in  contact,  and  in  its  network  are  dis- 
tinguished two  parts,  the  superficial  and  the  deep  cardiac  plexuses,  the 
deep  plexus  being  seen  behind  the  vessels,  and  the  superficial  more  in 
front,  but  both  being  closely  connected.  The  branches  pass  from  these 
plexuses  chiefly  forward  in  two  bundles,  accompanying  the  coronary 
arteries. 

Superficial  Cardiac  Plexus. — The  superficial  cardiac  plexus  lies  in 
the  concavity  of  the  arch  of  the  aorta,  in  front  of  the  right  branch  of 
the  pulmonary  artery.  In  it  the  superficial  or  first  cardiac  nerve  of 
the  sympathetic  of  the  left  side  terminates,  either  wholly  or  in  part, 
together  with  the  lower  cardiac  branch  of  the  left  pneumo-gastric  nerve, 
and  in  some  cases  also  that  of  the  right  side.  In  the  superficial  plexus 
a  small  ganglion,  the  ganglion  of  Wrisherg,  is  fi-equently  found  at  the 
point  of  union  of  the  nerves.  Besides  ending  in  the  anterior  coronary 
plexus,  the  superficial  cardiac  plexus  furnishes  laterally  filaments  along 
the  pulmonary  artery  to  the  anterior  pulmonary  plexus  of  the  left  side. 

Deep  Cardiac  Plexus. — The  deep  cardiac  plexus,  much  larger  than 
the  superficial  one,  is  placed  behind  the  arch  of  the  aorta,  between  it 
and  the  end  of  the  trachea,  and  above  the  point  of  division  of  the  pul- 
monary artery. 

This  plexus  receives  all  the  cardiac  branches  of  the  cervical  ganglia 
of  the  sympathetic  nerve,  except  the  first  or  superficial  cardiac  nerve  of 
the  left  side.  It  likewise  receives  the  cardiac  nerves  furnished  by  the 
vagus  and  by  the  recurrent  laryngeal  branch  of  that  nerve,  with  the 
exception  of  the  left  lower  cardiac  nerve. 

Of  the  branches  from  the  right  side  of  the  plexus,  the  greater  number 
descend  in  front  of  the  right  pulmonary  artery,  and  join  branches  from 
the  superficial  part  in  the  formation  of  the  anterior  coronary  plexus, 
while  the  rest,  passing  behind  the  right  pulmonary  artery,  are  distri- 
buted to  the  right  auricle  of  the  heart,  and  a  few  filaments  are  continued 
into  the  posterior  coronary  plexus. 

On  the  left  side,  a  few  branches  pass  forwards  by  the  side  of  the 
ductus  arteriosus  to  join  the  superficial  cardiac  plexus  ;  but  the  great 
majority  end  in  the  posterior  coronary  plexus. 

The  deep  cardiac  plexus  sends  filaments  to  the  anterior  pulmonary 
■plexus  on  each  side. 

Coronary?-  Plexuses. — The  anterior  coronary  iilexns,  formed  at  first  from  tlie 
fibres  of  tlie  superficial  cardiac  plexus,  passes  forwards  between  tlie  aorta  and 
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prilinoiiary  artery,  and  having  received  an  accession  of  fibres  from  the  deep 
cardiac  plexus  follows  the  course  of  the  left  or  anterior  coronary  artery. 

The  posterior  coronary  plexus,  derived  chiefly  from  the  left  part  of  the  deep 
cardiac  plexus,  but  joined  by  nerves  from  the  right  portion  of  that  plexus  sur- 
rounding the  branches  of  the  right  coronary  artery  accompanies  them  to  the 
back  of  the  heart. 

Nervous  filaments  ramify  in  great  number  under  the  lining  membrane  of  the 
heart.  They  are  not  so  easily  distinguished  in  man  as  in  some  animals.  In  the 
heart  of  the  calf  or  the  lamb  they  are  distinctly  seen  without  dissection,  mnning 
in  lines  which  cross  obliquely  the  muscular  fibres.  Remak  was  the  first  to  observe 
that  these  branches  are  furnished  with  small  ganglia,  both  on  the  surface  and 
in  the  muscular  substance.  (Miiller's  Ai-chiv,"  1844.)  For  a  description  of  the 
Cranglia  and  Nerves  of  the  Heart  from  original  observations,  see  I.  Bell  Pettigrew, 
"  Physiol,  of  the  Circulation,"  &c.,  1874,  p.  293. 

SOIjAR    or   EPiaASTRIC  PLEXUS. 

The  solar  or  epigastric  plexus,  which  is  the  largest  of  the  prevertebral 
centres,  is  placed  afc  the  upper  part  of  the  abdomen,  behind  the  stomach, 
and  in  front  of  the  aorta  and  the  pillars  of  the  diaphragm.  Surrounding 
the  origin  of  the  coehac  axis  and  the  upper  mesenteric  artery,  it  occu- 
pies the  interval  between  the  suprarenal  bodies,  and  extends  downwards 
as  far  as  the  pancreas.  The  plexus  consists  of  nervous  cords,  with 
several  gangha  of  various  sizes  connected  with  them.  The  large 
splanchnic  nerves  on  both  sides,  and  some  branches  of  the  pneumo- 
gastric,  terminate  in  it.  The  branches  given  oflp  from  it  are  very 
numerous,  and  accompany  the  arteries  to  the  principal  viscera  of  the 
abdomen,  constituting  so  many  secondary  plexuses  on  the  vessels. 
The  diaphragmatic,  coeliac,  mesenteric,  and  other  plexuses  are  recog- 
nised, which  "follow  the  corresponding  arteries. 

Semilunar  ganglia. — The  solar  plexus  contains,  as  already  men- 
tioned, several  ganglia  ;  and  by  the  presence  of  these  bodies,  and  their 
size,  it  is  distinguished  from  the  other  prevertebral  plexuses.  The 
two  principal  ganglionic  masses,  named  semilunar,  though  they  have 
^often  little  of  the  form  the  name  implies,  occupy  the  upper  and  outer 
part  of  the  plexus,  one  on  each  side,  and  are  placed  close  to  the  supra- 
renal bodies  by  the  side  of  the  coeliac  and  the  superior  mesenteric 
arteries.  At  the  upper  end,  which  is  expanded,  each  ganglion  receives 
the  great  splanchnic  nerve. 

Diaphragmatic  Plexus. — The  nerves  (inferior  diaphragmatic)  composing  this 
plexus  are  derived  from  the  upper  part  of  the  semilunar  ganglion,  and  are  larger 
on  the  right  than  on  the  left  side.  Accomj)anying  the  arteries  along  the  lower 
surface  of  the  diaphragm,  the  nerves  sink  into  the  substance  of  the  muscle. 
They  furnish  some  filaments  to  the  suprarenal  body,  and  join  with  the  spinal 
^phrenic  nerves. 

At  the  right  side,  on  the  under  surface  of  the  diaphragm,  and  near  the  supra- 
renal body,  there  is  a  small  ganglion,  {ganrilloii  diaphrag  mail  cum  ^  which  marks 
the  junction  between  the  phrenic  nerves  of  tlie  spinal  and  sympathetic  systems. 
From  this  small  ganglion  filaments  are  distributed  to  the  vena  cava,  the  supra- 
renal body,  and  the  hepatic  plexus.  On  the  left  side  the  ganglion  is  wanting, 
but  some  filaments  are  prolonged  to  the  hepatic  plexus. 

Suprarenal  Plexus. — The  suprarenal  nerves  issue  from  the  solar  plexus  and 
the  outer  part  of  the  semilunar  ganglion,  a  few  filaments  being  added  from 
the  diaphragmatic  nerve.  They  are  short,  but  numerous  in  comparison  with  the 
size  of  the  body  which  they  supply  :  they  enter  the  upper  and  inner  parts  of 
the  suprarenal  capsule.  These  nerves  are  continuous  below  with  the  renal 
plexus.  The  plexus  is  joined  by  branches  from  one  of  the  splanchnic  nerves, 
and  presents  a  ganglion  {gangl.  splancluiico-supravenale),  where  it  is  connected 
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"witli  those  branches.  The  plexus  and  ganglion  are  smaller  on  the  left  than  on 
on  the  right  side. 

Kenal  Plexus.— The  nerves  forming  the  renal  plexus,  fifteen  or  twenty  in 
number,  emanate  for  the  most  part  from  the  outer  part  of  the  semilunar  gan- 
glion ;  but  some  are  added  from  the  solar  and  aortic  plexuses.  More- 
over, filaments  from  the  smallest  splanchnic  nerve,  and  occasionally  from  the 
other  splanchnic  nerves,  terminate  in  the  renal  plexus.  In  their  course  along 
the  renal  artery,  ganglia  of  different  sizes  are  formed  on  these  nerves.  Lastly, 
dividing  with  the  branching  of  the  vessel,  the  nerves  follow  the  renal  arteries 
into  the  substance  of  the  kidney.  On  the  right  side  some  filaments  are  fur- 
nished to  the  vena  cava,  behind  which  the  plexus  passes  with  the  renal  artery  ; 
and  others  go  to  form  the  spermatic  plexus. 

Spermatic  Plexus. — This  small  plexus  commences  in  the  renal,  but  receives 
in  its  course  along  the  spermatic  artery  an  accession  from  the  aortic  plexus. 
Continuing  downwards  to  the  testis,  the  spermatic  nerves  are  connected  with 
others  which  accompany  the  vas  deferens  and  its  artery  from  the  pelvis. 

In  the  female,  the  plexus,  like  the  artery,  is  distributed  to  the  ovary  and  the 
uterus. 

Coeliac  Plexus. — This  plexus  is  of  large  size,  and  is  derived  from  the  fore  part 
of  the  great  epigastric  plexus.  It  surrounds  the  coeliac  axis  in  a  kind  of  mem- 
branous sheath,  and  subdivides,  with  the  artery,  into  coronary,  hepatic,  and 
splenic  iDlexuses,  the  branches  of  which  form  communications  corresponding- 
with  the  arches  of  the  arterial  anastomosis.  The  plexus  receives  offsets  from  one 
or  more  of  the  splanchnic  nerves,  and  on  the  left  side  a  branch  from  the  pneumo- 
gastric  nerve  is  continued  into  it.  (Swan.) 

The  coronary  jdrxus  is  placed  with  its  artery  along  the  small  curvature  of  the 
stomach,  and  unites  with  the  nerves  which  accompany  the  pyloric  artery,  as 
well  as  with  branches  of  the  pneumo-gastric  nerves.  The  nerves  of  this  plexus 
enter  the  coats  of  the  stomach,  after  running-  a  short  distance  beneath  the 
peritoneum. 

The  hepatic  iilexus,  the  largest  of  the  three  [divisions  of  the  coeliac  plexus, 
ascends  with  the  hepatic  vessels  and  the  bile-duct,  and,  entering  the  substance 
of  the  liver,  ramifies  on  the  branches  of  the  vena  portas  and  the  hepatic  artery. 
Offsets  from  the  left  pneumo-gastric  and  diaphragmatic  nerves  join  the  hepatic 
plexus  at  the  left  side  of  the  vessels.  From  this  plexus  filaments  are  furnished 
to  the  right  suprarenal  plexus,  as  well  as  other  secondary  plexuses  which 
follow  the  branches  of  the  hepatic  artery.  Thus  there  is  a  cystic  plexus  to  the 
gall-bladder  ;  and  there  are  7;?/Zr^r/(?,  ga.stro-ejrijjloic^  and  gastro-duodenal  plexuses, 
which  unite  with  coronary,  splenic,  and  mesenteric  nerves. 

The  sjylcnic  j)lcxns,  continued  on  the  splenic  artery  and  its  branches  into  the 
substance  of  the  spleen,  is  reinforced  at  its  beginning  by  branches  from  the  left 
semilunar  ganglion,  and  by  a  filament  from  the  right  vagus  nerve.  It  furnishes 
the  left  yastro-ei)ii)loic  and  pancreatic  plexuses,  which  course  along  the  corre, 
spending  branches  of  the  splenic  artery,  and,  like  the  vessels,  are  distributed  to 
the  stomach  and  pancreas. 

Superior  Mesenteric  Plexus. — The  plexus  accompanying  the  superior  me- 
senteric artery,  whiter  in  colour  and  firmer  than  either  of  the  preceding  offsets 
of  the  solar  plexus  envelopes  the  artery  in  a  membraniform  sheath,  and  receives 
a  prolongation  from  the  junction  of  the  right  pneumo-gastric  nerve  with  the 
coeliac  plexus.  Near  the  root  of  the  artery,  ganglionic  masses  (gangl.  meseraica) 
occur  in  connection  with  the  nerves  of  this  plexus. 

The  offsets  of  the  plexus  are  in  name  and  distribution  the  same  as  the  vessels. 
In  their  progress  to  the  intestine  some  of  the  nerves  quit  the  arteries  which  first 
supported  them,  and  are  directed  forwards  in  the  inter^^als  between  the  vessels. 
As  they  proceed  they  divide,  and  unite  with  lateral  branches,  like  the  arteries,  but 
without  the  same  regularity  :  they  finally  pass  upon  the  intestine  along  the  line 
of  attachment  of  the  mesentery. 

The  Aortic  Plexus. — The  aortic  or  intemiesenteric  plexus,  placed  along  the 
abdominal  aorta,  and  occupying-  the  interval  between  the  origin  of  the  superior 
and  inferior  mesenteric  arteries,  consists,  for  the  most,  of  two  lateral  portions, 
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connected  with  tlie  semilunar  ganglia  and  renal  plexuses,  wliich  are  extended  on 
the  sides  of  the  aorta,  and  which  meet  in  several  larger  communicating  branches 
over  the  middle  of  that  vessel.  It  is  joined  by  branches  from  some  of  the  lumbar 
ganglia,  and  presents  not  unfrequently  one  or  more  distinct  ganglionic  enlarge- 
ments towards  its  centre. 

The  aortic  plexus  furnishes  the  inferior  mesenteric  plexus  and  part  of  the 
npermatic,  gives  some  filaments  to  the  lower  vena  cava,  and  ends  below  in  the 
hypogastric  plexus. 

Inferior  Mesenteric  Plexus. — ^This  plexus  is  derived  principally  from  the  left 
lateral  part  of  the  aortic  plexus,  and  closely  surrounds  with  a  network  the 
inferior  mesenteric  artery.  It  distributes  nerves  to  the  left  or  descending  part 
and  the  sigmoid  flexure  of  the  colon,  and  assists  in  supplying  the  rectum.  The 
nerves  of  this  plexus,  like  those  of  the  superior  mesenteric  plexus,  are  firm  in 
texture  and  of  a  whitish  colour*. 

The  highest  branches  (those  on  the  left  colic  artery)  are  connected  with  the 
last  branches  (middle  colic)  of  the  superior  mesenteric  plexus,  while  others  in 
the  pelvis  unite  with  offsets  derived  from  the  pelvic  plexus. 

HYPOGASTEIO  PLEXUS. 

The  hypogastric  plexus,  the  assemblage  of  nerves  destuied  for  the 
supply  of  the  viscera  of  the  pelvis,  lies  invested  in  a  sheath  of  dense 
connective  tissue,  in  the  interval  between  the  two  common  iliac  arteries. 
It  is  formed  by  eight  or  ten  nerves  on  each  side,  which  descend  from  the 
aortic  plexus,  receiving  considerable  branches  from  the  lumbar  ganglia, 
and,  after  crossing  the  common  iliac  artery,  interlace  in  the  form  of  a  flat 
plexiform  mass  placed  in  front  of  the  lowest  lumbar  vertebra.  The 
plexus  contains  no  distinct  ganglia.  At  the  lower  end  it  divides  into 
two  parts,  which  are  directed  forwards,  one  to  each  side  of  the  pelvic 
viscera,  and  form  the  pelvic  plexuses. 

PELVIC  PLEXUS. 

The  pelvic  or  inferior  hypogastric  plexuses,  one  on  each  side,  are 
placed  in  the  lower  part  of  the  pelvic  cavity  by  the  side  of  the  rectum, 
and  of  the  vagina  in  the  female.  The  nerves,  prolonged  from  the 
hypogastric  plexus,  enter  into  repeated  communications  as  they  descend, 
and  "form  at  the  points  of  connection  small  knots,  which  contain  a 
little  ganglionic  matter.  After  descending  some  way,  they  become 
united  with  branches  of  the  spinal  nerves,  as  well  as  with  a  few  offsets 
of  the  sacral  ganglia,  and  the  union  of  all  constitutes  the  pelvic  plexus. 
The  spinal  branches,  which  enter  into  the  plexus,  are  furnished  from 
the  third  and  fourth  sacral  nerves,  especially  the  third  ;  and  filaments 
are  likewise  added  from  the  first  and  second  sacral  nerves.  Small 
ganglia  are  formed  at  the  places  of  union  of  the  spinal  nerves,  as  well 
as  elsewhere  in  the  plexus  (plexus  gangliosus — Tiedemann). 

From  the  plexus  so  constituted,  numerous  nerves  are  distributed  to 
the  pelvic  viscera.  They  correspond  with  the  branches  of  the  internal 
iliac  artery,  and  vary  with  the  sex  ;  thus,  besides  hsemorrhoidal  and 
vesical  nerves,  which  are  common  to  l3oth  sexes,  there  are  nerves  special 
to  each  : — namely,  in  the  male  for  the  prostate,  vesicula  seminalis,  and 
Vas  deferens  ;  in  the  female,  for  the  vagina,  uterus,  ovary,  and  Fallo- 
pian tube. 

The  nerves  distributed  to  the  urinary  bladder  and  the  vagina  contain 
a  larger  proportion  of  spinal  nerves  than  those  furnished  to  the  other 
pelvic  viscera. 

YOL.   I.  PJJ  2 
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Inferior  HsBmorrhoidal  ITerves. — These  slender  nerves  proceed 
from  the  back  part  of  the  pelvic  plexus.  They  join  with  the  nerves 
(superior  hggmorrhoidal)  which  descend  with  the  inferior  mesenteric 
artery,  and  penetrate  the  coats  of  the  rectum. 

Vesical  Plexus. — The  nerves  of  the  urinary  bladder  are  very  nu- 
merous. They  are  directed  from  the  a,nterior  part  of  the  pelvic  plexus 
to  the  side  and  lower  part  of  the  bladder.  At  first  these  nerves 
accompany  the  vesical  blood  vessels,  but  afterwards  they  leave  the 
vessels,  and  subdivide  into  minute  branches  before  perforating  the 
muscular  coat  of  the  organ.  Secondary  plexuses  are  given  in  the  male 
to  the  vas  deferens  and  the  vesicula  seminalis. 

The  nerves  of  ilie  vas  deferens  ramify  round  that  tube,  and  communi- 
cate in  the  spermatic  cord  with  the  nerves  of  the  spermatic  plexus. 
Those  furnished  to  the  vesicula  seminalis  form  an  interlacement  on  the 
vesicula,  and  some  branches  penetrate  its  substance.  Other  filaments 
from  the  prostatic  nerves  reach  the  same  structure. 

Prostatic  Plexiis. — The  nerves  of  this  plexus  are  of  considerable 
size,  and  pass  onwards  between  the  prostate  gland  and  the  levator  ani. 
Some  are  furnished  to  the  prostate  and  to  the  vesicula  seminalis  ;  and 
the  plexus  is  then  continued  forwards  to  supply  the  erectile  substance  of 
the  penis,  where  its  nerves  are  named  "  cavernous." 

Cavernous  nerves  of  the  penis. — These  are  very  slender,  and  difficult 
to  dissect.  Continuing  from  the  prostatic  plexus  they  pass  onwards, 
beneath  the  arch  of  the  pubes,  and  through  the  muscular  structure 
connected  with  the  membranous  part  of  the  urethra,  to  the  dorsum  of 
the  penis.  At  the  anterior  margin  of  the  levator  ani  m^uscle  the 
cavernous  nerves  are  joined  by  some  short  filaments  from  the  pudic 
nerve.  After  distributing  twigs  to  the  fore  part  of  the  prostate,  these 
nerves  divide  into  branches  for  the  erectile  substance  of  the  penis,  as 
follows  : — 

Small  cavernous  nerves  (Miiller),  which  perforate  the  fibrous  covering 
of  the  corpus  cavernosum  near  the  root  of  the  penis,  and  end  in  the 
erectile  substance. 

The  large  cavernous  nerve,  which  extends  forward  on  the  dorsum  of 
the  penis,  and  dividing,  gives  filaments  that  penetrate  the  corpus 
cavernosum,  and  pass  with  or  near  the  cavernous  artery  (art.  profunda 
penis).  As  it  continues  onwards,  this  nerve  joins  with  the  dorsal  branch 
of  the  pudic  nerve  about  the  middle  of  the  penis,  and  is  distributed  to 
the  corpus  cavernosum.  Branches  from  the  foregoing  nerves  reach  the 
corpus  spongiosum  urethrse.  (Miiller,  "  Ueber  die  organischen  Nerven 
der  erectilen  mnnnlichen  Geschlechtsorgane,"  &c.    Berlin,  1836.) 

Herves  of  the  Ovary. — The  ovary  is  supplied  chiefly  from  the 
plexus  prolonged  on  the  ovarian  artery  from  the  abdomen;  but  it 
receives  another  offset  from  the  uterine  nerves. 

Vaginal  Plexus. — The  nerves  furnished  to  the  vagina  leave  the 
lower  part  of  the  pelvic  plexus — that  part  with  which  the  spinal  nerves 
are  more  particularly  combined.  They  are  distributed  to  the  vagina 
without  previously  entering  into  a  plexiform  arrangement ;  and  they 
end  in  the  erectile  tissue  on  the  lower  and  anterior  part,  and  in  the 
mucous  membrane. 

Serves  of  the  Uterus. — These  nerves  are  given  more  immediately 
from  the  lateral  fasciculus  prolonged  to  the  pelvic  plexus  from  the 
hypogastric  plexus,  above  the  point  of  connection  with  the  sacral  nerves. 
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Separating  opposite  the  neck  of  the  uterus,  they  are  directed  upwards 
with  the  blood-vessels  along  the  side  of  this  organ,  between  the  layers 
of  its  broad  ligament.  Some  very  slender  filaments  form  round  the 
arteries  a  plexus,  in  which  minute  ganglia  are  found  scattered  at  in- 
tervals, and  these  nerves  continue  their  course  in  the  substance  of  the 
organ  in  connection  with  the  blood-vessels.  But  the  larger  part  of  the 
nerves  soon  leave  the  vessels  ;  and  after  dividing  repeatedly,  without 
communicating  with  each  other  and  without  forming  any  gangliform 
enlargements,  sink  into  the  substance  of  the  uterus,  penetrating  for  the 
most  part  its  neck  and  the  lower  part  of  its  body.  One  branch,  con- 
tinued directly  from  the  common  hypogastric  plexus,  reaches  the  body 
of  the  uterus  above  the  rest  ;  and  a  nerve  from  the  same  source  ascends 
to  the  Fallopian  tube.  Lastly,  the  fundus  of  the  uterus  often  receives 
a  branch  from  the  ovarian  nerve.  (Fr.  Tiedemann,  Tab.  Nerv.  Uteri, 
Heidelberg,  1823  ;  Eobert  Lee,  in  Phil.  Trans,  1841,  1842,  1846,  and 
1849  ;  and  Snow  Beck,  in  Phil.  Trans.,  1846,  part  ii.  See  also  F. 
Frankenhauser,  Die  Nerven  der  Gebfirmutter,  1867.) 

The  nerves  of  the  gravid  uterus  have  been  frequently  investigated, 
with  a  view  to  discover  if  they  become  enlarged  along  with  the  increase 
in  size  of  the  organ.  It  is  ascertained  that  the  increase  which  takes 
place  is  confined,  for  the  most  part  to  the  thickening  of  the  fibrous 
envelopes  of  the  nerves  ;  but  it  appears  also,  from  the  researches  of 
Kilian,  that  fibres  furnished  with  a  medullary  sheath,  which  in  the  un- 
impregnated  state  of  the  uterus  lose  that  sheath  as  they  proceed  to  their 
distribution,  in  the  impregnated  condition  of  the  uterus  continue  to 
be  surrounded  with  it  as  they  run  between  the  muscular  fibres.  (Farre, 
in  Supplement  of  Cyclopedia  of  Anat.  and  Phys.,  *^  Uterus  and  Ap- 
pendages.") 
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Abdomen  {abdo,  I  hide),  fascia  of,  lining, 
324 

superficial,  314 
lymphatics  of,  50S 
muscles  of,  314 
nerves  of,  625 
Abdominal  aorta,  422 

artery  (internal  mammary),  391 

(lumbar),  436 
nerve  (hypogastric),  600 
ring,  external  or  superficial,  316 
internal  or  deep,  324 
Abducent  {ah,  from;  duco,  I  lead),  nerves, 

519,  547 
Abduction,  132 
Abductor.    See  Muscles. 
Aberrant  arteries,  403,  404 
Accessorius  ad  ilio-costalem,  300 
Accessory  artery,  pudic,  447 
nerve,  obturator,  604 

spinal,  564 
process  of  lumbar  verteb  rse,  14,  25 
Acetabulum  (a  vessel  for  holding  vinegar)> 

100,  103 
Acromial  artery,  395 
Acromio- clavicular  articulation,  147 
Acromion  {aKpov,  a  summit  ;  (Sjuos,  top 
of  the  shoulder),  83 
ossification  of,  96 
Acromio-thoracic  artery,  395 
vein,  4S9 

Addiction  [ad,  to ;  duco,  I  lead),  132 
Adductor.    Sec  Muscles. 
Age,  difference  in^form  of  skull,  77 
Air-sinuses  in  bones  of  head,  66 
Alse  of  diaphragm,  311 

of  sphenoid  bone,  43 

of  vomer,  5 1 
Alar  ligaments  of  knee,  170 
odontoid,  139 

thoracic  artery,  395 

vein,  489 
Alisphenoid  bones,  74 
Alveolar  artery,  371 

Alveoli  {alveolus,  a  small  hollow  vessel), 

of  lower  jaw,  54 
upper  jaw,  47 
Amphiarthrosis  {o-ntpi,  on   both  sides, 

intermediate  ;  apQpoVj  a  joint),  133 


Anal  fascia,  326 

muscles,  327,  331 

nerves,  626 
Analogy  of  organs,  5 
Anapophysis  (ava,   upon ;  ajJOjjJiysisj, 

Anastomoses  (am,  through  ;    0r6ixa,  a 
mouth),  of  branches  of  abdominal 
aorta,  436 
Anastomotic  artery,  of  arm,  402 

pubic,  443 

of  thigh,  460 
Anatomy  (avct,  apart  ;  riixyw^  I  cut), 

embryological,  2 

general  and  descriptive,  i 

moi-phological  and  physiological,  2 

object  of,  I 

systematic  and  topograj)hical,  2 
Anconeus  {ayKcLv,  the  elbow),  207 
Angeiology  {ayyuoi^,  a  vessel ;  x6yos,  dis- 
course), 343 
Angle,  ethmo-cranial,  80 
facial,  79 
occipital,  80 
prem  axillary,  80 
saddle,  80 
Angular  artery,  365 
movement,  132 
processes  of  frontal  bone,  36 
vein,  476 
Ankle-joint,  ligaments  of,  173 
annular,  244 
movements  of,  174 
muscles  passing  over,  263 
Annular  {annulus,  a  ring)  ligament  of 
ankle,  244 
of     radio-ulnar  articulation, 
150 

of  wrist,  157,  208,  209 
Ansa  (a  loop)  hypoglossi,  567,  578 
Ansee  Vieussenii,  633 
Antibrachium  (w/rt,  opposite ;  IracMum) 
81 

Antrum  (a  cavern),  9 
of  Highmore,  49 
AoiiTA  (perhaps  from  de/pco,  I  take  up 
or  carry),  346 
abdominal,  422 

branches  of,  parietal,  435 
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abdominal,  branches   of,  visceral, 
424 

anastomoses  of  visceral  and  pa- 
rietal branches  of,  436 

varieties  of,  424 
arch  of,  346 

branches  of,  348,  353 

varieties  of,  351 
foramen  in  diaphragm  for,  311 
thoracic,  descending,  419 

branches  of,  420 

varieties  of,  350 
Aortic  plexus,  640 

Aponeurosis  {a-nd^  from  ;  vevpov,  a  string, 
a  tendon),  186 
of  arm,  204 
of  diaphragm,  311 
epicranial,  264 

of  external  oblique  muscle,  316 
fore-arm,  208 

internal  oblique  muscle,  317 
leg,  243 
lumbar,  187,  299,  325 
occipito-frontal,  264 
of  transversalis  muscle,  320 
vertebral,  299 
Apophysis  (aTro,  from  ;  (pvoo,  I  grow),  8 
Apparatus  ligamentosus  colli,  140 
Appendicular  portions  of  body,  3,  122 
Aqueduct   {aqucuditctus,   a  conduit)  of 

Fallopius,  40 
Aquseductus  cochleae,  41 

vestibuli,  41 
Arch  of  aorta,  346.    See  Aorta. 
carpal,  posterior,  409 
crural  or  femoral,  341 

deep,  324,  341 
malar,  60 
orbital,  35 

palmar,  superficial,  411 

deep,  419 
plantar,  466 

scapulo-clavicular,  ligaments  of,  146 

subpubic,  104 

of  a  vertebra,  10 

zygomatic,  60 
Arches,  axillary,  191 

lateral,  of  skull,  76 

neural,  of  head,  74,  76 
of  vertebrae,  24 

visceral,  of  head,  74,  76 
Arcus  dorsalis  humeri  posticus,  402 
Arm,  aponeurosis  of,  204 

arteries  of,  399 

bones  of,  81 

fascifB  of,  204 

lymphatics  of,  515 

muscles  of,  204 

nerves  of,  cutaneous,  623 
muscular,  208,  625 

veins  of,  485 
Arnold,  ganglion  of,  546 
Arteria  comes  nervi  ischiadic!,  448 

comes  nervi  phrenici,  391 
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dorsalis  pedis,  469 
dorsalis  scapulae,  397 
hypogastrica,  439 
pancreatica  magna,  428 
princeps  pollicis,  417 
profunda  f^moris,  457 
profunda  penis,  447 
thoracica  humeraria,  395 

suprema,  395 
thyroidea  ima,  355 
Arteries  {aprripia,  from  apr-rjp,  that  by 
which  anytliing  is  suspended ;  ori- 
ginally applied  to  the  windpipe, 
by  which  the  lungs  might  be  said 
to  be  suspended,  rpax^'ia  apT-qpia, 
arteria  aspera,  afterwards  to  the 
arteries,  at  one  time  supposed, 
like  the  windpipe,  to  contain  air. 
Another  less  probable  derivation 
is  from  aTjp,  air  ;  TTjpeoj,  I  keep), 
Descriptive  Anatomy  of,  343 
Arteries  or  Artery,  abdominal,  of  in- 
ternal mammary,  391 
of  lumbar  arteries,  436 
aberrant,  in  arm,  403,  404 
accessory  pudic,  447 
acromial,  395 
acromio-thoracic,  395 
alar  thoracic,  395 
alveolar,  371 
anastomotic,  of  arm,  402 
pubic,  443 
of  thigh,  460 
angular,  of  face,  365 
articular,  of  hip,  458 

of  knee,  462 
of  auditory  nerve,  386 
auricular,  anterior,  369 

posterior,  367 
auricular  (occipital),  366 
axillary,  394 

surgical  anatomy  of,  399 
varieties  of,  398 
azygos  articular,  463 
basilar,  383,  385 
brachial,  399 

surgical  anatomy  of,  405 
varieties  of,  402 
brachio-cephalic,  355 

varieties  of,  353,  355 
bronchial,  420 
buccal,  371 
of  bulb,  447 
capsular,  432 
carotid,  common,  356 

surgical  anatomy  of,  360 
varieties  of,  358 
external,  360 

varieties  of,  361 
internal,  374 
carpal,  anterior  radial,  416 
ulnar,  410 
posterior  radial,  416 
ulnar,  409 
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central,  of  retina,  375 
cerebellar,  anterior  inferior,  386 
posterior  inferior,  385 
superior,  386 
cerebral,  377 

anterior,  378,  379 
distribution  of,  378 
middle,  378,  379 
posterior,  379,  386 
cervical,  ascending,  387 
deep,  392 
of  occipital,  366 
superficial,  389 
transverse,  389 
choroid,  378 

posterior,  386 
ciliary,  375 

circumflex,  of  arm,  anterior,  398 
posterior,  398 
iliac,  deep,  452 

superficial,  456 
of  thigh,  external,  458 
internal,  458 
clavicular,  395 
of  clitoris,  448 
coccygeal,  448 
coeliac,  424 
colic,  left,  430 
middle,  430 
right,  430 
communicating,  of  brain,  anterior, 
378 

posterior,  386 

of  palm,  411 
coronary  of  heart,  353 

of  lips,  365 

of  stomach,  425 
of  corpus  cavernosum,  447 
cranial,  366 
cremasteric,  452 
cnco-thyroid,  363 
"cystic,  427 
dental,  interior,  371 

superior,  371 
digital,  of  foot,  467,  471 

of  hand,  412 
dorsal,  of  foot,  469 

of  fore-finger,  417 

of  great  toe,  471 

of  lumbar,  436 

of  penis,  447 

of  scapula,  397 

of  thumb,  417 

of  tongue,  364 
emulgent,  432 

epigastric,  deep  or  inferior,  451 

relation  to  femoral  hernia,  341 
to  inguinal  hernia,  336 

superficial,  456 

superior,  391 

varieties  of,  453 
ethmoidal,  375 
facial,  364 
femoral,  453 
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femoral,  relation  to  hernia,  341 

surgical  anatomy  of,  461 

varieties  of,  460 

deep,  457 
frontal,  377 
gastric,  short,  428 
gastro-duodenal,  425 
gastro- epiploic,  left,  428 

right,  425 
gluteal,  448 

hsemorrhoidal,  inferior  or  external, 

445 
middle,  441 
superior,  430,  432 
of  hand,  varieties  of,  419 
hepatic,  425 
humeral,  399 

of  acromio-thoracic,  395 
transverse,  387 
hyoid  (lingual),  363 
(thyroid),  363 
hypogastric,  440 
ileo-colic,  430 
iliac,  common,  437 

surgical  anatomy  of,  439 
varieties  of,  439 
external,  450 

surgical  anatomy  of,  453 
varieties  of,  453 
internal,  439 

in  foetus,  440 
surgical  anatomy  of,  453 
ilio-lumbar,  448 
of  index-finger,  radial,  417 
infra-orbital,  371 
infraspinous,  389 
innominate,  355 

varieties  of,  353,  355 
intercostal,  aortic,  420 

anterior  of  internal  mammary, 

391 
superior,  392 
interosseous,  of  arm,  408 
anterior,  409 
posterior,  409 
of  foot,  470 

of  hand,  dorsal,  409,  417 
palmar,  419 
intestinal,  428 
labial,  inferior,  365 
lachrymal,  375 

laryngeal,  of  inferior  thyroid,  387 
of  superior  thyroid,  363 

lingual,  363 

lumbar,  436 

malar,  375 

malleolar,  469 

mammary,  external,  395 
internal,  390 

masseteric,  371 

mastoid,  366 

maxillary,  internal,  369 
varieties  of,  373 
superior,  371 
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median,  409 

varieties  of,  41 1 
anterior,  385 
mediastinal,  391 

posterior,  420 
meningeal,  of  ascending  pharyngeal, 
374 

middle  or  great,  371 

of  occipital,  366 

posterior,  384 

small,  371 
mesenteric,  inferior,  430 

superior,  428 
metacarpal,  417 

of  little  finger,  409 
metatarsal,  470 
musculo-plirenic,  391 
mylo-hyoid,  371 

nasal,  of  internal  maxillaiy,  373 
lateral,  365 
of  oplitlialmic,  377 
of  septum,  365 
nutrient,  of  femur,  459 
of  fibula,  465 
humerus,  402 
ilium,  448 
radius,  409 
tibia,  464 
ulna,  409 
obturator,  442 

relation  to  femoral  hernia,  341 
varieties  of,  444 
occipital,  366 
oesophageal,  of  aorta,  420 
of  coronary  artery,  425 
of  inferior  thyroid,  387 
ophthalmic,  375 
ovarian,  433 

palatine,  inferior  or  ascending,  364 
superior  or  descending,  372 
of  pharyngeal,  373 

palmar,  superficial,  411 
deep,  418 

palpebral,  377 

pancreatic,  428 

pancreatico-duodenal,  inferior,  428 

superior,  427 
perforating,  of  foot,  467,  471 

of  hand,  419 

of  thigh,  458 

of  thorax,  391 
pericardiac,  391,  420 
perineal,  superficial,  445 
in  female,  447 

transverse,  446 
peroneal,  464 

anterior,  465 
pharyngeal,  ascending,  373 
phrenic,  inferior,  435 

superior,  391 
plantar,  internal,  465 

external,  466 
popliteal,  461 

profunda,  of  arm,  inferior,  402 
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profunda,  of  arm,  superior,  402 

of  penis,  447 

of  thigh,  457 
pterygoid,  371 
pterygo- palatine,  373 
pubic,  of  epigastric,  452 

of  obturator,  443 
pudic  accessory,  447 

external,  456 

internal,  444 

in  female,  447  ' 
pulmonary,  345 

varieties  of,  350,  353 
pyloric,  425 
radial,  413 

varieties  of,  417 

of  index- finger,  417 
ranine,  364 

recurrent,  of   deep  palmar  arch, 
418 

interosseous  posterior,  409 
radial,  415 

of  superficial  palmar  arch,  41 1 

tibial,  469 

ulnar,  anterior,  407 
posterior,  408 
renal,  432 
sacral,  middle,  437 

lateral,  449 
scapular,  posterior,  3S9 
sciatic,  448 
sigmoid,  432 
spermatic,  433 
spheno-palatine,  373 
spinal,  anterior,  385 

of  intercostals,  422 

of  inferior  thyroid,  387 

lateral,  383 

of  lumbar,  436 

posterior,  384 
splenic,  428 
sternal,  391 

sterno-mastoid  (occipital),  366 

(superior  thyroid),  363 
stylo-mastoid,  367 
subclavian,  379 

surgical  anatomy  of,  392 

varieties  of,  352,  383 
sublingual,  364 
submental,  365 
subscapular,  395 

of  suprascapular,  389 
supra-acromial,  389 
supra-orbital,  375 
suprarenal,  432 
suprascapular,  387 
sural,  462 
tarsal,  469 
temporal,  367 

anterior,  369 

deep,  371 

middle,  369 

posterior,  369 
thoracic,  acromial,  395 
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Artery — continued. 
thoracic  alar,  395 

long,  395 

short,  395 
of  thumb,  dorsal,  417 

large,  417 
thymic,  391 
thyroid,  inferior,  387 

superior,  361 
tibial,  anterior,  46S 

varieties  of,  471 

posterior,  463 

varieties  of,  465 
tonsillar,  365 
tracheal,  387 
transverse,  of  basilar,  3S6 

cervical,  389 

of  face,  367 

humeral  or  scapular,  387 

perineal,  446 
tympanic,  370 
idnar,  407 

varieties  of,  410 
umbilical,  440 
uterine,  441 
vaginal,  442 
of  vas  deferens,  440 
vertebral,  383 

varieties  of,  385 
vesical,  inferior,  440 

superior,  440 
vesico-prostatic,  440 
Vidian,  373 
volar,  superficial,  416 
Arthrodia  {&pQpov,  a  joint),  132 
Arthrology  {^pBpov,  a  joint ;  Xo-yos,  a  dis- 
course), 131 
Articular  {articulus,  diminutive  oiartus, 

a  joint)  nerve.    Sec  ^Teeves 
artery  of  hip,  458 

of  knee,  462 
.processes  of  vertebra,  10 

homology  of,  24 
Aeticulatioxs  («r^ic2<-ZM5,  a  joint),  131 
acromio-clavicular,  147 
of  ankle,  173 
of  astragalus,  174 
of  atlas  and  axis,  137 
calcaneo-cuboid,  176 
of  calcaneum,  174 
carpal,  155 

carpo-metacarpal,  157 
classification  of,  131 
of  coccyx,  160 
costo-central,  140 
costo-sternal,  142 
costo-transverse,  141 
cubo-cuneiform,  178 
of  elbow,  152 

foot,  174 

fore-arm,  150 

hand,  154 

hip,  163 
interphalangeal  of  hand,  159 
of  knee,  166 
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of  lower  limb,  163 

metacarpal,  157 

metacarpo-phalangeal,  158 

metatarsal,  180 

metatarso-digital,  181 

modes  of,  131 

movements  of,  132 

of  pelvis,  159 

pubic,  163 

radio-carpal,  154 

radio-ulnar,  superior,  150 
inferior,  150 

of  ribs,  140 

sacro-coccygeal,  160 

sacro-iliac,  161 

sacro-vertebral,  159 

of  sacrum  and  coccyx,  160 

scapho-cuboid,  177 

scapho-cuneiform,  178 

of  scaphoid  bone,  175,  177 

scapulo-clavicular,  146 

of  shoulder,  148 

sterno- clavicular,  146 

tarsal,  174 

tarso-metatarsal,  1 79 

temporo-maxillary,  144 

tibio-fibular,  172 

of  trunk  and  head,  133 

of  upper  limb,  146 

vertebral  column,  133 
Asternal  (a,  neg.  ;  (nipvov,  the  breast) 
ribs,  27 

Astragalo-calcaneal  ligament,  175 
Astragalo-scaphoid  ligament,  176 
Astragalus  {aaTpayaXos,  the  ankle-bone, 
or  a  die,  the  astragali  of  the  sheep 
having  been  used  as  dice  by  the 
ancients),  115 

articulation  of,  174 

homology  of,  127,  129 

ossification  of,  122 
Atlanto-axial  ligaments,  140 
Atlas,  II 

ligaments  of,  137 

ossification  of,  21 
AttoUens  {attollo,  I  raise  up)  auriculam 

muscle,  265 
Attrahens  {ad,  to  ;  tralio,  I  draw)  auri- 
culam muscle,  265 
Auditory  meatus,  40 

nerve,  548,  553 

process,  40 
Auricular  arteries,  366,  367,  369 

muscles,  265 

nerves.    See  ITerves. 

surface  of  ilium,  102 

surface  of  sacrum,  16,  161 

veins,  477 
Auriculo-temporal  nerve,  543 
Axial  portion  of  body,  3 

skeleton,  relation  of  limbs  to,  1 23 
Axillary  arches,  191 

artery,  394 

fascia,  193 
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Axill  ary—  con  tinned. 

lymphatic  glands,  '515 

vein,  488 
Axis  (vertebra),  12 

ossification  of,  21 
ligaments  of,  137 

coeliac,  424 

of  pelvis,  106 

thoracic,  398 

thyroid,  386 
Azygos  (^1^11705,  single)  artery,  463 

pharyngis  mnscle,  288 

uvnla  muscle,  289 

veins,  489 

Back,  fascial  and  muscles  of,  297 
lymphatics  of,  516 
nerves  of,  cutaneous,  622 
muscular,  624 
Basal  optic  ganglion,  528 
Basilar  {basis,  a  base)  artery,  383,  385 
process  of  occipital  bone,  31,  34 
sinus,  484. 
Basilic  vein  {fiacriXiKds,  royal ;  this  vein 
having  been    supj)Osed    by  the 
old  physicians  to  be  connected 
with  the  liver  and  spleen,  which 
they  termed  basilic  viscera),  487 
Basi-hyals,  55,  74 
Basi-occipital  bone,  34,  76 
Basi-sphenoid  bone,  76 
Bertin,  bones  of,  42 

Biceps  {bis,  twice ;  caimt,  a  head)  muscle, 

of  arm,  205 

of  leg,  232 
Bicipital  groove  of  humerus,  86 

tuberosity  of  radius,  87 
Biventer  {bis,  twice  ;  venter,   a  belly), 

cervicis  muscle,  301 
Bladder,  urinary,  ligaments  of,  true,  326 

lymphatics  of,  512 

nerves  of,  642 
Blood- Vessels,  description  of,  343 

Sec  Arteries  and  Veins,  also 
under  the  several  organs  for  blood- 
vessels belonging  to  them 
Bluraenbach's  norma  verticalis,  79 
Bochdalek's  ganglion,  539 
Bones,  Descriptive  Anatomy  of,  7 

astragalus,  115,  122 

atlas,  II,  21 

axis,  12,  21 

of  Bertin,  42 

calcaneum,  or  os  calcis,  114,  122 

carpal,  90,  100 

clavicle,  84,  96 

coccyx,  17,  22 

cuboid,  116,  122 

cuneiform,  of  carpus,  91,  loo 

tarsus,  115,  122 
ethmoid,  45,  71 
femur,  107,  119 
fibula,  112,  119 
frontal,  35,  68 
of  head,  31 


VOLUME  I. 
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of  head,  homologies  of,  73 

ossification  of,  67 
humerus,  85,  97 
hyoid,  55,  73 
ilium,  loi,  118 
innominate,  100,  118 
ischium,  103,  118 
lachrymal,  52,  72 

of  limbs,  liomological  comparison, 
of,  123 

morphology  of,  122 
of  lower  limb,  100  | 

ossification  of,  119 
magnum,  92,  100 
malar,  51,  72 
maxillary,  inferior,  53,  72 
maxillary,  superior,  47,  71 
metacarpal,  93,  100 
metatarsal,  116,  122 
nasal,  52,  72 

navicular  of  tarsus,  115,  122 

number  of,  9 

occipital,  31,  67 

palate,  49,  72 

parietal,  34,  68 

patella,  no,  119 

pelvic,  100,  104 

ossification  of,  118 
phalangeal,  of  hand,  94,  lOO 

foot,  117,  122 
pisiform,  92,  100 
pubic,  102,  118 
radius,  87,  97 
ribs,  27 

ossification  f,  30 
sacrum,  15,  21 
scaphoid,  of  carpus,  91,  loo 

tarsus,  115,  122 
scapula,  81,  95 
semilunar,  91,  100 
sesamoid,  in  hand,  95 

in  foot,  117 
sphenoid,  41,  70 
spongy,  ethmoidal,  46 

inferior,  53 

middle,  46 
sphenoidal,  42,  71 
sternum,  25 

ossification  of,  30 
tarsal,  114,  122 
temporal,  37,  69 
tibia,  no,  119 
trapezium,  92,  100 
trapezoid,  92,  100 
triquetral,  58 
turbinated  inferior,  53,  72 
ulna,  88,  97 
of  upper  limb,  81 

ossification  of,  95 
unciform,  93,  100 
vertebra  dentata,  12 

prominens,  11 
vertebrte,  9 

homology  of,  22 
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Bones — continued. 

vertebra,  ossification  of,  19 

vomer,  51,  72 

Wormian,  58 
Brachial  artery,  399.    See  Artery 

muscles,  204 

plexus,  582 

vein,  488 
Brachialis  anticus  muscle,  206 
Brachio- cephalic  (brachium,  the  arm ; 
K€(pa\r],  the  head)  artery,  355 

vein,  473 
Brachio-radialis  muscle,  206 
Brachium  (arm),  81 

Brachycephalic  {I3paxvs,  short ;  K€^a\r}, 

the  head)  skulls,  79 
Branchial  arches,  74 
British  skulls,  measurements  of,  78 
Bronchial  {fip6yx<^h  the  windpipe)  artery, 

420 

lymphatic  glands,  513 
veins,  491 

Bubonocele  {fiov^uv,  the  groin  ;  ki?A77,  a 

tumour),  337 
Buccal  {hucca,  the  mouth)  artery,  371 

nerves,  543,  551 

vein,  476 

Buccinator  {bticcina,  a  trumpet)  muscle, 
272 

Bulb,  olfactory,  526 

of  urethra,  arter};-  of,  447 
Bulbo-cavernosus  muscle,  330 
Bursse,    synovial,    or    bursas  mucosas, 
186 

Buttock,  nerves  of,  623 

Calcaneo-cuboid  articulation,  176 
Calcaneo-fibular  ligament,  174 
Calcaneo-scaphoid  ligaments,  175 
Calcaneo-talar  [calcaneum ;    talus,  the 

astragalus)  ligament,  174 
Calcaneum  (belonging  to  th^  heel,  from 

calx,  the  heel).    See  Os  Calcis 
Camper's  facial  angle,  79 
Canal,  of  bone,  8 
carotid,  40 

crural  or  femoral,  227,  341 

dental,  54 

Eustachian,  40 

Hunter's,  455 

infra-orbital,  49,  60 

inguinal,  335 

nasal,  48 

neural,  10 

palatine,  48,  50,  61 

pterygoid,  44 

ptery go-palatine,  44,  61 

sacral,  17 

Vidian,  44,  61 
Canals,  perivascular,  518 
Canine  fossa,  48,  58 
Caninus  muscle,  271 
Capitellum  (dim,  of  caput,  a  head),  8 

of  humerus,  86 
Capitulum  (dim.  of  caimt,  a  head),  8 
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I  Capitulum — continued. 
I         of  rib,  27 
Capsular  artery,  432 

ligament  of  hip,  165 
of  knee,  169 
of  shoulder,  148 

vein,  194 
Caput  (a  head)  of  bone,  8 
Caput  cornu  poster ioris,  532 
Cardiac  (/capSta,  the  heart)  ganglia,  639 
lymphatic  glands,  513 
nerves,  of  pneumogastric,  561 

of  sympathetic,  631,  632, 

633 
plexus,  638 
veins,  503 
Carotid  {KapoorlSes  apTrjpiai,  from  KapSa, 
I  cause  sleep  :   also  said  to  be 
from  Kapa,  the  head  ;  ovs,  the  ear) 
artery,  common,  356 
external,  360 
internal,  374 
canal,  40 
foramen,  40,  62 
nerves,  542,  556 
l^lexuses,  629 
Carpal  (tcapTrds,  the  wrist)  arteries,  409, 
410,  416 
articulations,  155 
Carpo-metacarpal  articulation,  157 
Carjjus  {KapiTos,  the  wrist),  bones  of,  90 
homology  of,  127 
ossification  of,  100 
compared  with  tarsus,  127 
ligaments  of,  155,  208,  209 
Cartilages  of  ribs,  29 

connections  of,  142 
See  Fibro-cartilage, 
Cauda  equina  (horse's  tail),  571 
Cavernous  nerves  of  penis,  642 
plexus,  629,  630 
sinus,  483 

X:)osition  of  nerves  in,  530 
Cavities,  nasal,  65 
Cavity,  cotyloid,  9,  103 
cranial,  62 
glenoid,  9,  83 
semilunar  of  radius,  88 
sigmoid  of  ulna,  89 
Cells,  ethmoidal,  45,  67 
Central  artery  of  retina,  375 

tendon  of  diaphragm,  311 
Centrum  of  vcrtebrai,  9,  24 
Cephalic  {KecpaKr},   the  head)  vein,  so 
called  from  having  been  supposed 
by  the  old  physicians  to  be  con- 
nected with  the  head,  486 
Cephalo-])haryngeus  (/ce^aAr?,  the  head  ; 

(pdpvy^,  l)harynx)  njuscle,  288 
Cerato-liyals  {icepas,  a  horn  :  hyoid  bone), 
55,  76 

Cerebellum,  arteries  of,  385,  386 

veins  of,  481 
Cerebral  arteries,  377,  386 

distribution  of,  378 
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Cerebral — continued. 
veins,  480 

Cervical  (cervix,  a  neck)  arteries,  366, 

3?7,  389,  392 
fascia,  291 

ganglia,  628,  632,  633 

lymphatic  glands,  516 

nerves,  573'',  575 

plexus,  573,  577 

vertebrtB,  10 
Cervicalis  ascendens  muscle,  300 
Cervico-facial  division  of  facial  nerve,  551 
Cervix  (neck)  of  bone,  8 
Cheeks,  58 
Chest.    See  Thorax 

Chiasma  (x'aC«,  I  mark  with  the  letter 
X  ;   crossing  or  decussation)  of 
optic  tracts,  528 
Child,  characters  ot  skeleton  in,  130 
Chorda  dorsalis,  134 

tympani,  545,  549 
Chordai  Willisii,  482 
Choroid  artcTy,  378 

posterior,  386 
plexus,  481 
Chyliferous  {cJiylus,  chyle  ;  fero,  I  carry) 

vessels,  509 
Ciliary  (cilium,   an  eyelash)  arteries, 
375 

ganglion,  536 

nerves,  535,  536 
Circle  of  Willis,  378 
Circular  muscle  of  Santorini,  330 

sinus,  483 
Circulus  tonsillaris,  556 
Circumduction  [circum,  about ;  cluco,  I 

lead),  132 

Circumflex  (circum,   around  ;  Jlecto,  I 
bend)  artery,  of  arm,  398 
iliac,  452,  456 
of  thigh,  458 
nerve,  584 
vein,  iliac,  496,  498 
of  shoulder,  489 
Circumflexus  (circum,  around  ;  flccto,  I 

bend)  palati  muscle,  290 
Clavicle  (clavicula,  dim.  of  clavis,  a 
key),  84 
homology  of,  123 
ligaments  of,  146 
ossification  of,  96 
Clavicular  artery,  395 
Cleido-mastoid  (/cAe/y,  a  key,  or  the  cla- 
vicle ;   mastoid  process)  muscle, 
292 

Clinoid  {kK'ivt],  a  bed ;  e?oo5,  shape)  pro- 
cesses, 42 

Clitoris  (perhaps  from  itX^lu,  I  enclose), 

artery  of,  448 
Coaptation  (con,  together ;  cqito,  I  fit), 

132 

Coccygeal  (coccyx)  artery,  44S 
gland,  637 
nerves,  anterior,  606 
posterior,  575 
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Coccygeus  (coccyx)  muscle,  329 
Coccyx  (/ff^/f/cul,  a  cuckoo),  9,  17 
articulation  of,  160 
ossification  of,  22 
Cochleariform  (cochleare,  a  spoon ;  forma, 

shape)  process,  41 
Cceliac  (koiXiu,  the  abdomen)  artery  or 
axis,  424 
plexus,  640 
Colic  (ku}\ov^  the  colon  or  large  intestine) 

arteries,  430 
Collar-bone,  84  , 
Colles,  fascia  of,  325 
Comes  (a  companion  ;  pi.  comiics),  nervi 
ischiadici,  448 
nervi  phrenici,  391 
Commissure  (co7i,   together ;  mitto,  I 

send)  optic,  528 
Communicating  arteries  of  brain,  378, 
386 
of  palm,  411 
,  Complexus  muscle,  301 
Compressor  hemisphferium  bulbi,  330 

naris,  269 
Compressores  vente  dorsalis  penis,  330 
Condylar  foramen,  anterior,  33,  62,  65 
posterior,  33 
surfaces  of  tibia,  no 
Condyle  (kSvBvAos,  a  knuckle),  8 
Condyles  of  femur,  109 
of  humerus,  86 
of  lower  jaw,  55 
of  occipital  bone,  32,  33,  62 
Congenital  hernia,  338 
Conoid  (Kuvot,  a  cone  ;  elSos,  shape)  liga- 
ment, 147 
Constrictor  muscles  of  pharynx,  286 
isthmi  faucium,  289 
urethrfe,  330 
Coraco-acromial  ligament,  148 
Coraco-brachialis  muscle,  204 
Coraco-clavicular  ligament,  147 
Coraco-hunieral  ligament,  149 
Coracoid  (Kopal,  a  raven  ;  eiSos,  shape) 
ligament,  148 
process  of  scapula,  83 
Cordiform  (cor,  the  heart  ;  forma,  shape) 

tendon  of  diaphragm,  311 
Cornicula  (corniculurn,  dim.  of  cornu,  a 

horn)  of  hyoid  bone,  55 
Cornua  of  coccyx,  1 7 
of  fascia  lata,  227 
of  hyoid  bone,  55 
sacral,  15 
sphenoidalia,  42 
Coronal  suture,  57 
Coronary  arteries  of  heart,  353 
lips,  365 
stomach,  425 
plexus  of  heart,  638 
of  stomach,  640 
sinus,  504 
veins  of  heart,  503 
of  stomach,  501 
Coronoid  fossa  of  humerus,  87 
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Coronoid — continued. 

process  of  lower  jaw,  55 
of  ulna,  89 
Corpus  cavernosum,  artery  of,  447 
Corrugator  supercilii  muscle,  267 
Coste  or  ribs,  27 

of  scapula,  83 
Costal  cartilages,  29 
Costo-central  articulation,  140 
Costo-clavicular  ligament,  146 
Costo-coracoid  membrane  and  ligament, 

193 

muscle,  261 
Costo-sternal  articulations,  142 
Costo-transverse  articulation,  141 
Costo-xiplioid  ligaments,  142 
Cotunnius,  nerve  of,  541 
Cotyloid  (kotvM],  a  cup  ;  elSoF,  sliape) 
cavity,  9 
of  pelvis,  103 

ligament,  164 
Cranial  Nerves.    Sec  Nerves,  Cra- 
nial. 
Cranial  arteries,  366 

cavity,  62 

ganglia,  628 

plexus,  628 

sinuses,  481 
Cranio-facial  axis,  bones  forming,  74 
Cranio-vertebral  muscles,  305 
Cranium  (Kpaviov,  tlie  skull),  31.  Sec 
Skull. 

lymphatics  of,  517 

venous  circulation  in,  480 
Cremaster  {Kpefxdw,  I  suspend),  318 
Cremasteric  artery,  452 

fascia,  320 
Crest  of  bone,  8 . 

external  occipital,  33 

nasal,  47 

of  ilium,  loi 

of  OS  pubis,  103 

sphenoidal,  42 
Cribriform   {crihrum,  a  sieve ;  forma, 
shape)  fascia,  226 

lamella  of  ethmoid  bone,  46 
of  temporal  bone,  40 
Crico-thyroid  artery,  363 
Crista  frontalis,  36 

galli  (cock's  comb),  45 

ilii,  loi 

Crucial  {crux,  a  cross)  ligaments,  168 

Cruciform  ligament,  138 

Crura  of  diaphragm,  309 

Crural  {cms,  a  leg)  arch,  324,  341 

canal,  227,  341 

nerve,  602,  604 

ring,  324 

septum,  341 

sheath,  227 
Crureus  muscle,  239 
Cubo-cuneiform  articulation,  178 
Cuboid  {kvBos,  a  cube  ;  elSoy,  shape) 
bone,  116 

homology  of,  127 


Cuboid  bone — continued. 

ligaments  of,  176,  177 

ossification  of,  122 
Cucullaris  {cuciUlus,   a  hood)  muscle, 
187 

Cuneiform  {cuncus,   a  -wedge ;  forma^ 
shape)  bones  of  foot,  115 
homology  of,  129 
ligaments  of,  179 
ossification  of,  122 
of  hand,  91 

homology  of,  127 
ossilication  of,  100 
Curvator  coccycjis  muscle,  329 
Cutaneous  nerve.    See  iSTERVES. 
Cylindrical  bones,  8 
Cystic  {kvo-tis,  a  bladder)  artery,  427 
plexus,  640 
veins,  501 

DARtos  (SaprJy,  the  skin  of  scrotum  ; 

depca,  I  flay).  314 
Daubenton's  occipital  angle,  79 
Deltoid  (AeAra,  the  letter  A,  or  delta ; 
eUos,  shape)  ligament,  173 

muscle,  199 
Dental  artery,  371 

canal,  54 

foramen,  54 

groove,  71 

nerves,  anterior,  539 
inferior,  545 
posterior,  538 
veins,  477 
Dentated  suture,  131 
Depressor  alee  nasi,  470 
anguli  oris,  274 
labii  inferioris,  274 
Dermal  {Sep/j-a,  sldn)  skeleton,  7 
Descendens  noni  nerve,  567 
Diaphragm  {did,   between ;    <pp6.(T(T(a,  1 
fence)  308 
action  of,  313 
pelvic,  329 
Diaphragma  oris,  283 
Diaphragmatic  nerve,  578 
plexus,  639 
veins,  474 

Diaphj'sis  (Sta,  between  ;  <pvca,  I  grow),  8 
Diai)opliysis  (5ia,  apart ;  apophysis),  10, 
24 

of  cervical  vertebra,  1 1 
Diarthrosis  (5ia,  betvv^een  ;  ap^po?/,  a  joint), 
132 

Digastric  (Si's,  twice ;  yaa-rrip,  a  belly) 
fossa,  39,  62 
muscle,  281 
nerve,  550 
Digital  arteries  of  foot,  467,  471 
of  hand,  412 
fossa  of  femur,  107 
nerves    in   foot,    618,    619,  620, 
623 

in  hand,  590,  591,  593,  623 
phalanges,  94 
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Dilatator  naris,  270 
Diploe  (dnr\6os,  double),  62 

veins  of,  485 
Dolichocephalic  {So\ix6s,  long;  K€^aA4 

the  bead)  skulls,  79 
Dorsal  artery.    See  Aktery. 
fascia,  299 

of  foot,  245 
ligaments.    See  Ligament 
muscles,  297 
nerves  of  foot,  623 
of  hand,  588,  623 
of  penis,  611 
spinal,  574,  593 
veins  of  penis,  500 

spinal,  492 
vertebriB,  12 
Dorsi-lumbar  (dorsum,  the  back;  lum- 

bus,  the  loin)  nerve,  598 
Dorsi-cpitrochlcaris  muscle,  207 
Dorso-lateral  muscles,  185,  332 
Dorsum  sellfe  (back  of  the  saddle),  42 
Douglas,  semilunar  fold  of,  318 
Duodenal  vems,  501 

Duret's  researches  in  the  arteries  of  the 
brain,  378 

Ear,  muscles  of,  265 
Ejaculator  urinte  muscle,  330 
Elbow-joint,  152 

ligaments  of,  152 

movements  of,  154 

nerves  of,  588 
Eminence,  frontal,  35 

illio-pectineal,  103 

jugular,  33 

parietal,  34 
Eminences  of  bones,  8 

condylar  of  humerus,  86 
Emulgent  {emulgeo,  I  milk  or  drain  out), 
arteries,  432 

veins,  494 
Enarthrosis  (eV,  in';  apBpov,  a  joint),  132 
Endoskeleton  (eVSoz/,  witliin  ;  slceleton),  7 
Ensiform  {eiisis,  a  sword  ;  forma,  shape), 

process  of  sternum,  26,  26 
Epaxial  {iiri,  on;   a.-cis)  muscles,  185, 
260 

Epicondyle  (eVt,  on;  condyle),  86 
Epicranial  (eV/,  on;  Kpav'wv,  the  skull) 

muscles,  264 
Epigastric  (eVi,  on ;  yaarr^p,  the  stomach) 
artery.    See  Artery. 
plexus,  639 
veins,  496,  498 
Epihyal  (e-Trt,  on ;  hyoid  bone)  bones,  74 
^  .    .  145 

Epiotic  (eVt,  on ;  ovs,  gen.  utos,  the  ear) 

centre,  69 
Epiphysis  [iiri,  on ;  (pvw,  I  grow),  8 
Episkeletal  {iiri,  on;  skeleton)  muscles, 

185 

Epitrochlea  (eVi,  on;  trochlea),  86 
JEj)itroc7ileo-ancomus  muscle,  207 
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Erect  attitude,  adaptation  of  skeleton  to, 
122 

Erector  clitoridis,  331 

penis,  330 

spinse,  299 
Ethmo-cranial  angle,  80 
Ethmoid  (hdfios,  a  sieve;  elSos,  shape) 
bone,  45 

ossification  of,  71 
Ethmoidal  artery,  375 

cells  or  sinuses,  45,  67 

spine,  42 
Ethmo-turbinals,  45,  74 
Eustachian  canal,  40 

tube,  62 
Exoccipitals,  33,  74 
Exoskeleton  (e|a?,  without ;  skeleton),  7 
Expiration,  2)liysiology  of,  313 
Extension,  132 

Extensor  muscles  of  hand  and  fingers,. 
216,  220 
of  foot  and  toes,  245 
Extrinsic  {extrinsecus,  outward)  muscles,. 
185 

Eyeball,  movements  of,  277 
Eyelids  and  eyebrows,  muscles  of,  265' 
nerves  of,  cutaneous,  622 
muscular,  624 

Face,  lymphatics  of,  518 

muscles  of,  274 

nerves  of,  cutaneous,  622 
muscular,  624 

veins  of,  475,  477 
Facial  angle,  79 

artery,  364 

nerves,  54S,  578 

vein,  475 

Falciform  {falx,  a  sickle  or  scythe ;  format 

shape)  border  of  fascia  lata,  277 
process,  162 
sinus,  482 
Fallopius,  aqueduct  of,  40 

hiatus  of,  40 
Fascia  (a  band),  185 

abdominal,  314,  324 

anal,  326 

of  arm,  204 

axillary,  193 

cervkjal,  deep,  291 

of  Colles,  325 

cremasteric,  320' 

cribriform,  226 

deep,  186 

dorsal,  299  : 

of  foot,  245 
of  fore-arm,  208 

hand,  208,  209 

head  and  neck,  264 

hip  and  thigh,  226 

iliac,  324 
infundibuliform,  324,  336 
ir.tercolumnar,  317 
lata  (broad  fascia),  226 
of  leg,  243 
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Fascia — continued. 
of  lower  limb,  226 
lumbar,  299 
masseteric,  278,  291 
obturator,  327 
of  orbit,  278 
parotid,  291 
of  pectoral  region,  193 
pelvic,  326 
perineal,  325 
plantar,  255 
prevertebral,  292 
propria,  femoral,  342 
recto-vesical,  326 
of  shoulder,  199 
subpubic,  325 

superficial  or  subcutaneous,  1S6 
temporal,  279 
of  thigh,  226 
transversalis,  324 
triangular,  316 
of  trunk,  anterior,  193 
posterior,  187 
homologies  of,  332 
of  upper  limb,  187 
Fauces  (the  throat),  isthmus  of,  289 

pillars  of,  288 
Femoral  {femur,  the  thigh.)  artery,  453 
See  Aetery 
canal,  227,  341 
hernia,  340 
ligament,  227 
muscles,  anterior,  234 
internal,  240 
posterior,  232 

ring,  341 
vein,  497 

vessels,  sheath  of,  227 
Femur,  107 

compared  with  humerus,  126 

ossification  of,  119 
Fibro-cartilage,  intervertebral,  133 

of  knee,  169 

of  lower  jaw,  145 

pubic,  163 

radio-ulnar,  150 

scapulo-clavicular,  147 

sterno-clavicular,  146 
Fibula  (a  brace,  a  clasp),  112 

ligaments  of,  172 

ossification  of,  119 
Fingers,  bones  of,  94 

ossification  of,  100 

muscles  of,  221 
I^'issure  of  bone,  9 

of  Glaser,  39,  40 

incisor,  71 

pterygo-maxillary,  60 

sphenoidal,  44,  60,  65 

position  of  nerves  in,  530 

splieno-maxillary,  60 
Flat  bones,  8 
Flexion,  132 

Flexor  muscles  of  foot  and  toes,  252-258 
of  hand  and  fingers,  21 1-2 14,  22 
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[  Floating  ribs,  27 

1  Flower,  homologous  parts  of  scapula  and 
ilium,  129 
Foetal  development,  2 
Fontanelles  (fans,  a  fountain),  68 
Foot,  arteries  of,  dorsal,  469 
plantar,  465 
articulations  of,  174 
bones  of,  114,  117 

compared  with  hand,  129 
ossification  of,  112 
fascia  of,  245,  255 
muscles  of,  256,  263 
nerves  of,  cutaneous,  623,  624 
muscular,  626 
Foramen  {foro,  I  pierce)  of  bone,  9 
cfficum  of  frontal  bone,  37,  64 
carotid,  40,  62 
dental,  inferior,  54 
incisor,  47 
infraorbital,  48,  59 
jugulare,  62 
labial,  54 

lacerum  anterius,  65 

jugulare,  33 

medium,  62 

orbitale,  44 

posterius,  62,  65 
magnum,  31,  62,  65 
mastoid,  39 
mental,  54,  59 
obturator,  100,  103 
occipital,  31,  65 
opticum,  44,  60,  65 
ovale  of  pelvis,  100,  103 
ovale  of  sphenoid,  44,  62,  65 
palatine,  anterior,  47,  62 

posterior,  62 
parietal,  34 
quadratum,  311 
rotundum,  44,  61,  65 
sacro-sciatic,  great  and  small,  162 
spheno-palatine,  50,  61 
spinosum,  44,  62,  65 
sternale,  31 
stylo-mastoid,  40,  62 
supraorbital,  35,  59,  60 
thyroid,  100,  103 
of  a  vertebra,  10 
Foramina,  condylar,  anterior,  33,  62,  65 

posterior,  33 
of  diaphragm,  311 
of  ethmoid  bone,  60 
intervertebral,  10 
malar,  52,  59 

orbital,  anterior  and  posterior  in- 
ternal, 36 
palatine,  small,  50,  62 
sacral,  anterior,  1 5 

posterior,  16 
of  Scarpa,  48 
of  Stenson,  47 
Fore-arm,  aponeurosis  of,  208 
arteries  of,  407 
articulations  of,  150 
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Fore-arm — continued. 

bones  of,  87 

compared  with  leg,  126 
ossification  of,  97 

fascia  of,  208 

muscles  of,  208 

nerves  of,  cutaneous,  623 
muscular,  625 
Form,  symmetry  of,  5 
Fossa  of  hone,  9 

canine,  48,  58. 

coronoid,  87 

digastric,  39,  62 

digital,  107 

glenoid,  39,  60 

guttural,  62 

iliac,  102 

incisor  of  upper  jaw,  48,  58 
of  lower  jaw,  54 

infraspinata,  81 

intercondylar!-,  109 

ischio-rectal,  327 

jugular,  40 

lachrymalis,  36,  60 

myrtiform,  48 

navicular,  44 

olecranon,  87 

pituitary,  42 

pterygoid,  44 

spheno -maxillary,  60 

suhscapularis,  81 

supraspinata,  81 

temporal,  60 

trochanteric,  107 

zygomatic,  60 
Fossae,  nasal,  65 

occipital,  superior  and  inferior,  33 

of  skull,  internal,  63 
Foveas  (pi.  of  fovea,  a  pit  or  depression), 

glandulares,  35 
Frontal  {frons,  the  forehead)  artery,  377 

bone,  35,  74 

ossification  of,  68 

eminence,  35 

nerve,  534,  535 

sinus,  36,  67 

suture,  37,  58,  68 

vein,  475 

of  diploe,  485 
Frontalis  muscle,  264 
Fronto-parietal  suture,  57 
Furrow  of  bone,  9 


Ganglia,  of  cardiac  nerves,  639 
cranial,  628 

of  glosso-pharyngeal  nerve,  555 

lumbar,  636 

meseraica,  640 

of  pneumo-gastric  nerve,  559 

sacral,  637 

semilunar,  639 

of  spinal  nerves,  569 

sympathetic  nerves,  626 
thoracic,  633 


Gangliated  cord,  sympathetic,  626 
cervical  part,  628 

connections  with  cerebro-spinal  sys 

tem,  627 
lumbar  part,  636 
sacral  part,  636 
thoracic  part,  633 
Ganglion,  Arnold's,  546 
basal  optic,  528 
Bochdalek's,  539 
cervical,  lower,  633 

middle,  632 

upper,  628 
ciliare,  536 

diaphragmaticum,  639 

on  facial  nerve,  548,  549 

of  fifth  pair,  or  Gasserian,  533 

geniculate,  548 

impar,  637 

intercaroticum,  632 

jugular,  555 

lenticular,  536 

Meckel's,  540 

nasal,  540 

ophthalmic,  536 

otic,  546 

petrous,  555 

semilunare  (Gasserian),  533 
semilunare   (ophthalmic  or  lenti 

cular),  536 
spheno-palatine,  540 
splanchnico-suprarenale,  639 
submaxillary,  547 
thyroideura,  632 
of  Wrisberg,  638 
Gasserian  ganglion,  533 
Gastric  {yaarrip,  the  stomach)  artery,  428 

nerve,  564 
Gastrocnemius  (yaa-Trjp,  the  belly ;  Kviiixt], 

the  leg)  muscle,  249 
G astro- duodenal  (yatrrTjp,  the  stomach  ; 
duodenum)  artery,  425 
plexus,  640 
Gastro-epiploic  (yaa-T-fjp,  the  stomach ; 
eTTtTTAooi/,  the  omentum)  arteries, 
425,  428 
plexus,  640 
vein,  501 

Gegenbaur,  homologies  of  carpus  and 

tarsus,  127,  129 
Gemelli  (twin)  muscles,  231 
Geniculate  ganglion,  548 
Genial  (yeuetou,  the  chin)  tubercles,  284 
Genio-glossus  (yeueiou,  the  chin  ;  yKuaaay 

the  tongue)  muscle,  285 
Genio-hyo-glossus   {yiveiov,   the   chin  ; 

vo€itr]s,  hyoid  bone  ;  yXwcrcra,  the 

tongue)  muscle,  285 
Genio-hyoid  {y^veiov,  the  chin  ;  voeidijs,, 

hyoid  bone)  muscle,  284 
Genital  nerve,  602 
Genito- crural  nerve,  601 
Genito-urinary  muscles,  329 
Gimbernat's  ligament,  316 
Ginglymus  {yiyy\v/j.os,  a  hinge),  132 


tNDEX  TO  VOLUME  I. 


Girdles,  slioulder  and  pelvic,  comparison  { 
of,  123 

Glabella  (dim.  of  glabra,  fern,  of  glabcr, 

smooth),  35 
Glands,    Lymphatic.      See  Lymphatic 

Glands. 

Glaser,  hssure  of,  39,  40  1 
Glenoid  {■yX-hvn,  a  shallow  pit  of  a  hone  ;  j 
elSos,  shape)  cavity,  9 
of  scapula,  83 
fossa  of  temporal  bone,  39,  60 
ligament,  149 
Gliding,  133 

Glosso-pliaryngeal  {yXwaaa,  the  tongne  ; 

(papv-yi,,  the  pharynx)  nerve, 
554 

gangha  of,  555 
Gluteal  artery,  448 

nerve,  inferior,  613 
superior,  607 
Glutei  (7Af)j;Tos,  tlie  buttock)  nmscles,  228 
Goniphosis  (70^^05,  a  nail),  131 
Gracilis  (sleudcr)  muscle,  240 
Groove,  bicipital,  86 

of  bone,  9 

dental,  71 

for  Eustachian  tube,  62 

lachrymal,  48,  60 

niylo-hyoid,  55 

occipital,  39 

scapular,  83 

spiral,  86 

subcostal,  28 
Gustatory  (gusto,  I  taste)  nerve,  544 
Guttural  {guttur,  the  throat)  fossa,  62 


H^MAL  {aiua.  blood)  septum,  332 
Hsemorrhoidal  (aJ/ua,  blood  ;  peco,  I  flow) 
arteiT,  inferior,  445 
middle,  441, 
superior,  430,  432 
nerves,  inferior  (pudic),  612 
(sympathetic),  642 
superior,  642 
plexus,  498 
Hamstring  muscles,  232 
Hamular  process,  of  sphenoid  bone,  44 
Hamulus  (dim.    of    hamus,   a  hook) 

lachrymalis,  53 
Hand,  arteries  of,  411,  415 
varieties  of,  419 
articulations  of,  154 
bones  of,  90 

ossification  of,  100 
compared  with  foot,  127 
fasciai  of,  208,  209 
muscles  of,  221,  263 

action  and  varieties  of,  224 
nerves  of,  cutaneous,  623 
muscular,  626 
Harmonia  (ap^uo^w,  I  fit  together),  131 
Haunch,  100 
Head,  bones  of,  31 

homologies  of,  73 


Head — conthiued. 

bones  of,  morphology  of,  73 

ossification  of,  67 
nerves  of,  cutaneous,  622 
muscular,  624 
typical  component  parts  of,  74 
Head  of  a  bone,  8 

Head  and  neck,  fascia?  and  muscles  of,, 
264 

lymphatics  of,  516 

veins  of,  475 
Heart,  arteries  of,  353 

lymphatics  of,  514 

nerves  of,  561,  650,  632,  638 

veins  of,  503 
Heel,  114 

Hepatic  (^Trap,  the  liver)  artery,  425 
plexus,  640 
veins,  494 
Hernia  {epvos,  a  branch),  congenital,  33S 
femoral,  340 
infantile,  338 
inguinal,  335 

direct  or  internal,  338 

in  female,  340 
oblique  or  external,  337 

in  female,  338 
varieties  of,  336 
scrotal,  337 

surgical  anatomy  of,  335 
tunicjB  vaginalis,  338 
umbilical,  335 
ventro-inguinal,  338 
Hesselbach,  triangle  of,  339,  3:^.0 
Hiatus  (an  opening,  from  hio,  Y.  n.,  I. 
open)  aorticus,  311 
Eallopii,  40 
interosseus,  151 
Highmore,  antrum  of,  49 
Hip-joint,  163 

ligaments  of,  164 
movements  of,  166 
muscles  of,  228 
nerves  of,  603,  604,  615,  624 
Hip  and  thigh,  fascia  of,  226 
Histology  {IcTTos,  a  web  ;   Aoyos,  dis- 
course), I 
Homologies  of  bones  of  head,  73 

carpus  and  tarsus,  Gegen- 

baur's  table,  129 
fasciaj  and  muscles  of  trunk 

and  head,  332 
hand  and  foot,  127 
muscles  of  limbs,  262 
scapula  and  ilium,  Flower's 

table,  129 
shoulder  and  pelvic  gir- 
dles, 123 
upper  and  lower  limbs,, 

123,  124,  129 
vertebrce,  22 
Homology  (omos,  the  same  ;  \6yos,  pro- 
portion), 5 
Homotypy  (o,aos,  the  same  ;   tvtos,  a. 
"type  or  model),  5 
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Humeral  artery,  399 

of  acromio-thoraeic,  395 
transverse,  387 
Humerus  (the  shoulder),  85 
compared  with  femur,  126 
ossification  of,  97 
Hunter's  canal,  455 

Hyoglossus  (voeiSTjy,  lujoid  bone  ;  yKuacra, 

tongue)  muscle,  285 
Hyoid  arteries,  363 

Hyoid  (y.the  letter  ujjsilon  ;  e»  os,  shape) 

bone,  55 
ossification  of,  73 
Hypapophvsis  {virS,  under ;  apophysis)^ 

24,  25  ^ 

Hypaxial  (uttJ,  under ;  axis)  muscles, 
185,  333 

Hypogastric  (wttJ,  under ;  yaar-np,  the 
stomach)  artery,  440 
nerve,  600 
plexus,  641 
Hypoglossal  (uttJ,  under  ;  yXcoaaa,  the 

tongue)  nerve,  565 
Hyposkeletal  {vird,  under  ;  skeleton)  mus- 
cles, 185 

Hypothenar    {vtto,    under  ;   Qivap,  the 
palm),  eminence,  222 

Ileo-colic  artery,  430 
Iliac  artery,  common,  437 
external,  450 
internal,  439 
fascia,  324 
fossa,  102 

lymphatic  glands,  508 
nerves,  600 

portions  of  fascia  lata,  227 

veins,  498 
Iliacus  {ilia,  the  flank)  muscle),  234 
Ilio-aponeurotic  muscle,  235 
llio-capsularis  muscle,  234 
Tlio-costalis  muscle,  300 
Ilio-femoral  ligament,  165 
llio-hypogastric  nerve,  600 
Hio-inguinal  nerve,  600 
Ilio-lumbar  artery,  448 

ligament,  159 
Hio-pectineal  eminence,  103 

line,  102 
Ilio-psoas  muscle,  234 
Ilio-tibial  band,  226 
llio-trochanteric  ligament,  165 
Ilium  [ilia,  the  flanks),  loi 

homology  of,  123,  124,  129 

ossification  of,  1 18 
Incisor  foramen,  47 

fissure,  71 

fossa,  lower  jaw,  54 
npper  jaw,  48,  58 

nerve,  545 
Incisura  (notch),  9 

of  acetabulum,  103 

ethmoidalis,  35 

semilunaris,  of  sternum,  26 
Incus  (an  anvil),  74 
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Indicator  muscle,  220 
Infantile  hernia,  338 
Inframaxillary  nerve,  551 
Infraorbital  arterv,  371 

canal,  49,  60* 

foramen,  48,  59 

nerves,  539,  551 

plexus,  540 

veins,  476 
Infraspinata  fossa,  8r 
Infraspinatus  muscle,  200 
Infraspinous  artery,  389 
Infratrochlear  nerves,  535,  536 
Infundibuliform  fascia,  324,  336 
Infundibulum  (funnel)  of  ethmoid  bone, 

Ingrassias,  wings  of,  43 
Inguinal  {inguen,  the  groin),  canal,  335 
hernia,  335.  /Ste^Hernia 
lymphatic  glands,  507 
Innominate  artery,  355 
bone,  100 

ossification  of,  118 
veins,  473 
Insertion  of  muscles,  184 
Inspiration,  movements  of,  312 
Interaccessorii  muscles,  304 
Interarticular  fibro-cartilages  and  liga- 
ments.   Sec  the  various  joints 
Intercarotic  ganglion,  632 
Interclavicular  notch,  26 

ligament,  146 
Intercolumnar  fascia,  317 
Intercondylar  fossa,  109 
Intercostal  arteries,  391,  392,  420 
lymphatics,  513,  514 
muscles,  306 

actions  of,  312 
nerves,  593,  597 
veins,  474 
Intercosto-humeral  nerve,  597 
Intermaxillar}'-  bone,  72,  74 
Intermetacarpal  articulations,  157 
Intermuscular  septa.    Sec  Septa. 
Internodia  {inter,  between ;  nodus, 

knot),  94 
Interossei  nmscles  of  hand,  222 
of  foot,  258 
i  Interos.scous  arteries  of  arm,  408 
of  foot,  470 
of  hand,  409,  4179 
419 

ligament.    Sec  LiCxAmexts. 
nerves,  591,  594,  621 
Interparietal  bones,  74 
suture,  58 

Interphalangeal  articulations,  hand,  159 

toes,  181 
Interspinales  muscles,  304 
Interspinous  ligaments,  137 
Intertransversales  muscles,  304 
Intertransverse  ligaments,  137 
Intertrochanteric  line,  108 
Intervertebral  discs,  133,  160 
foramina,  10 
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Intrinsic  muscles,  185,  261 
IiTe.2;ulai'  or  mixed  bones,  8 
Iscliio-capsular  ligament,  165 
Lschio-cavernosiis  muscle,  330 
Ischio-rectal  fossa,  327 
Ischium  {lirx'^ov,  the  hip),  103 

homology  of,  123 

ossification  of,  118 
Isthmus  of  the  fauces,  289 

Jacobson's  nerve,  556 
Jaw,  lower,  53,  74 

articulation  of,  144 
muscles  of,  281 

action  of.  284 
ossification  of,  72 
upper,  46 

ossification  of,  71 
Joint,  ankle,  173 
elbow,  152 
hip,  163 
knee,  166 
shoulder,  148 
wrist,  154 
See  Akticulatiok 
Joints,  motions  of  bones  in,  134 

various  forms  of,  131 
Jugular  eminence,  33 
foramen,  62 
fossa,  40 
ganglion,  555 
notch,  33 

veins,  477,  479,  489 
Jugulo-cephalic  vein,  487 

Kidney,  lymphatics  of,  512 

Knee-joint,  166 

ligaments  of,  166 

movements  of,  171 

nerves  of,  603,  605,  616,  619 

Knee-pan,  no 

Labial  artery,  365 
foramen,  54 

nerve  of  inferior  dental,  545 
infraorbital,  539 

veins,  476 
Lachrymal  artery,  375 

bone,  52,  74 

ossification  of,  72 

fossa,  36,  60 

groove,  48,  60 

nerve,  534 
Lacteals  {lac,  milk),  509 
Lambddidal  (A,  the  letter  lambda  ;  etSos, 

shape)  suture,  57 
Lamella,  cribriform,  45,  46 
Lamina  of  a  vertebra,  10 

cribrosa  of  temporal  bone,  40 
Laminfe  or  plates  of  vertebrte,  10,  11, 

Laryngeal  arteries.  363,  387 

nerves,  561,  624 

veins,  479 
Latissimus  dorsi  muscle,  189 


Leg,  aponeurosis  of,  243 
articulations  of,  172 
bones  of,  no,  112 
muscles  of,  anterior,  243 
external,  248 
posterior,  248 
nerves  of,  cutaneous,  623 
muscular,  626 
Lenticular  (dim.  from  lens)  ganglion, 
536 

Levator.  Sec  Muscles 
Ligamenta  arcuata,  309 

subflava,  136 

vaginalia,  212 
Ligaments  (ligo,  I  bind),  acromio-clari- 
cular,  147 

alar,  170  - 

alar  odontoid,  139 

of  ankle,  1 73 

annular,  244 

astragalo- calcaneal,  175 

astragalo-scaphoid,  1 76 

atlanto-axial,  140 

of  atlas,  transverse,  138 

of  bladder,  true,  326 

calcaneo-cuboid,  176 

calcaneo-fibular,  174 

calcaneo-scaphoid,  175 

carpal,  156 

annular,  208,  209 

carpo-metacarpal,  157 

of  coccyx,  160 

conoid,  147 

coraco-acromial,  148 

coraco-clavicular,  147 

coraco-humeral,  149 

coracoid,  148 

costo-central,  anterior,  140 
costo-clavicular,  146 
costo-coracoid,  193 
costo- sternal,  142 
costo-transverse,  141 
costo-xiphoid,  142 
cotyloid,  164 
crucial,  168 
cruciform,  138 
cubo-cuneiform,  178 
of  cuboid  bone,  176,  177 
of  cuneiform  bones,  179 
deltoid,  173 
of  elbow,  152 
femoral,  227 
of  foot,  174 
of  forearm,  1 50 
Gimbe mat's,  316 
glenoid,  149 
of  hand,  154 
of  hip- joint,  163 
ilio-femoral,  165 
ilio-lumbar,  159 
ilio-trochanteric,  165 
interclavicular,  146 
interspinous,  137 
intertransverse,  137 
ischio-capsular,  165 
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of  knee-joint,  i66 
of  lower  limb,  163 
metacarpal,  157 

of  tluimb,  158 
metacarpo-plialangeal,  S58 
metatarsal,  180 

transverse,  181 
metatarso- digital,  181 
obturator,  163 
occipito-atlantal,  140 
occipito-axial,  140 
odontoid,  alar,  139 

middle,  140 
orbicular,  150 
palmar,  156,  157,  158 
ofpatelln,  167 

lateral,  170 
of  pelvis,  159 
of  phalanges,  fingers,  !  59 

toes,  181 
Poupart's,  316 
ptery go-maxillary,  272 
pubic,  163 
pubo-femoral,  165 
radiated,  of  ribs,  140 
radio-carpal,  154 
radio-ulnar,  150 
rhomboid,  146 
of  ribs,  140 
round,  radio-ulnar,  151 

of  hip,  165 
sacro  coccygeal,  160 
sacro-iliac,  161 
sacro-sciatic,  162 
sacro- vertebral,  159 
scapho-cuboid,  177 
scapho-cuneifonii,  17S 
of  scapula,  148 
scapulo-clavicular,  146 
of  shoulder-joint,  148 
stellate,  140 
of  sternum,  142 
sterno-clavicular,  146 
stylo-hyoid,  55,  145 
stylo-maxillary,  145,  27S 
subjmbic,  163 
suprascapular,  148 
supraspinous,  137 
suspensory  of  penis,  314 
talo-scaphoid,  176 
tarsal,  174 
tarso-metatarsal,  179 
temporo-maxillary,  144 
tibio-fibular,  172 
transverse  of  atlas,  138 

of  acetabulum,  165 

metacarpal,  157 

metatarsal,  181 

of  toes,  256 
trapezoid,  147 
of  upper  liml3,  146 
of  urethra,  triangular,  325 
vertebral,  133 
of  wrist,  1 54 


Ligamentura  arcuatum  externum,  309 
arcuatum  internum,  309 
breve  (of  fingers),  212 
cruciatum  cruris,  244. 
mucosum,  170 
nuchfB,  137 
patelliTs,  167 

suspensorium  dentis  (of  the  odon* 

toid  process),  140 
teres  of  hip-joint,  165 
transversum  cruris,  244 
Limb,  lower,  articulations  of,  163 
bones  of,  100 

ossification  of,  118 
fasciae  of,  226 
lymphatics  of,  506 
muscles  of,  226,  263 
nerves  of,  cutaneous,  623 

muscular,  626 
veins  of,  495 
upper,  articulations  of,  146 
bones  of,  81 

osstfication  of,  95 
fasciae  of,  187 
l3nnphatics  of,  514 
muscles  of,  187,  262 
nerves  of,  cutaneous,  623 

muscular,  625 
veins  of,  485 
Limbs,  distinctive  characters  of,  in  man^ 
130 

liomological  comparison  of,  122 

homologous  bones,  tables  of,  129 

homology  of  muscles  of,  262 

morphology  of  bones  of,  122 
of  muscles,  260 

relation  to  axial  skeleton,  122 
Line,  curved  of  ilium,  loi,  102 
occi})ital,  33 

ilio-pectineal,  102,  103 

intertrochanteric,  108 

oblique  of  lower  jaw,  54 

popliteal.  III 
Linea  alba,  322 

asjiera,  108 
Linere  semilunares,  322 

trans versje,  320 
Lingual  artery,  363 

nerve,  of  fifth,  544 

of  glosso-pharyngeal,  556 

vein,  479 
Lingula  sjihenoidalis,  42 
Xiips,  muscles  of,  270 
Liver,  lymphatics  of,  511 
Long  or  cylindrical  bones,  8 
Longissimus  dorsi  muscle,  300 
Longus  colli  muscle,  296 
Longitudinal  sinuses,  superior  and  in* 

ferior,  482 
Lumbar    aponeurosis   or    fascia,  187, 
299 

arteries,  436 

ganglia,  636 

lymphatic  glands,  509 

nerves,  anterior  division  of,  58S 
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nerves,  posterior,  574 

liftli,  607 
plexus,  598 
veins,  494 
vertebrae,  13 
Lumbo-inguinal  nerve,  603 
Lumbo- sacral  nerve,  607 
Lumbricales  {htmhricus,  an  eartliworin) 
muscles,  of  foot,  253 
of  hand,  213 
Lungs,  lymphatics  of,  514 
Lymphatic  duct,  right,  504,  50^ 
glands,  504 

axillary,  515 
bronchial,  513 
cardiac,  513 
cervical,  516 
iliac,  508,  509 
inguinal,  507 
intercostal,  513 
lumbar,  509 
mediastinal,  513 
mesenteric,  509 
oesophageal,  513 
popliteal,  506 
sacral,  509 
of  thorax,  512 
Lymphatics,  Descriptive  Anatomy  of, 
504 

of  abdomen  and  pelvis,  508,  509 
back,  516 
bladder,  512 
cranium,  5517 
face,  518 

head  and  neck,  516 

heart,  514 
intercostal,  514 
of  kidneys,  512 

limb,  lower,  506 

deep,  508 
superficial,  507 
upper,  514 
superficial,  516 
deep,  516 

liver,  511 

lungs,  514 
occipital,  517 
of  (.esophagus,  514 

pancreas,  511 

penis,  508 

pia  mater,  518 

rectum,  511 

scrotum,  508 

spleen,  5 1 1 
sternal,  513 
of  stomach,  511 

suprarenal  capsules,  512 
temporal,  517 
of  testicle,  512 

thorax,  512,  513 

thymus  gland,  514 

trunk,  lower  half,  508 

ureter,  512 

uterus,  512 


Malar,  {mala,  the  cheek)  arcli,  60 
arteries,  375 
bone,  51,  74_ 

ossification  of,  72 
foramina,  52,  59 
nerve,  of  facial,  551 

of  orbital,  538 
process,  48 
Malleolar  {malleolus,  tlie  ankle)  arteries, 
469 

Malleolus  (dim.  of  malleus,  a  hammer  ; 
the  ankle),  external,  113 
internal,  112 
Mammary  {mamma,  the  breast)  artery, 
external,  395 
internal,  390 
vein,  internal,  474 
Mammillary  {mammilla,  a  nipple)  pro 

.  cesses  of  vertebra?,  15,  24 
Mandible,  53,  74 

Manubrium  (a  handle)  of  sternum,  25 
Marrow  of  bone,  7 

Martins  on  homologies  of  limbs,  126 
Masseter  {ixaaaaonai,  I  chew)  muscle,  278 
Masseteric  {masseter)  artery,  371 

fascia,  278,  291 

nerve,  543 

vein,  476 
Mastication,  muscles  of,  278 
Mastoid  {ixaaros,  a  nipple  ;  tihos,  form) 
artery,  [366 

foramen,  39 

portion  of  temporal  bone,  37,  39 
process,  39 
Mastoido-humcral  muscle,  292 
Maxillary  {maxilla,  a  jaw)  artery,  in- 
ternal, 369,  373 
superior,  371 
bone.    See  Jaw. 
nerve,  inferior,  533,  54^; 

superior,  533,  537 
sinus,  49,  66,  67 
vein,  internal,  477 
Maxillo-turbinal  bone,  53,  74 
Meatus  {inco,  I  pass),  9 
auditorius,  40 
of  nose,  46,  66 
Meckel's  ganglion,  540 
Median  artery,  409,  411 
anterior,  385 
basilic  {^aaiXiKos,  royal)  vein,  487 
cephalic  {Ke<pa\ri,  the  head)  vein, 
487 

cutaneous  vein,  487 

line,  6 

nerve,  590 

vein,  deep,  487 
Mediastinal  arteries,  391,  420 

lymphatic  glands,  5 1 3 

veins,  474 
Medulla  (marrow)  of  bones,  7 
Membrana  sacciformis,  151 
Membrane,  costo-coracoid,  193 
Meningeal  arteries.    See  Artery. 

vein,  middle,  477 
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Mental  {mcntum,  tlie  cliin)  foramen,  54, 
59 

nerve,  545 
vein,  476 
Mento-hyoicl  muscle,  282 
Mesenteric  (/ueVos,  middle  ;  evrepov,  intes- 
tine) artery,  inferior,  430 
superior,  428 
glands,  509 
plexus,  inferior,  641 

superior,  640 
veins,  inferior,  502 
superior,  501 
Mesial  (fceVos,  middle)  plane,  5,  6 
Mesosternum  {fxeaos,  middle  ;  orTepvov, 

tlie  chest),  25,  26 
Metacarpal  arteries,  409,  417 
Metacarpo-plialaiigeal  articulations,  158 
Metacarpus  (/uera,  beyond  ;  Kapirds,  the 
wrist),  93 
articulations  of,  157 
ossification  of,  100 
Metapophysis  (Atera,  beyond  ;  apophysis), 
15/24 

Metasternum  (/uero,    beyond  ;  (Tjepvov, 

the  chest),  25,  26 
Metatarsal  artery,  470 
articulations,  180 
Metatarso-digital  articulations,  181 
Metatarsus  (AteTct,  beyond  ;  rapaos,  the 
instep),  116 
ossification  of,  122 
Midriff   (Sax.  midd,  middle  ;  7m/,  the 

belly),  308 
Morpholog}^  {jjiopcpT],  form ;  x6yos,  dis- 
course), 2 
of  bones  of  head,  73 

of  limbs,  122 
of  fasci.ne  of  trunk  and  he#id,  332 
of  muscles  of  limbs,  260 

of  trunk  and  head,  332 
Motorius  oculi  nerve,  528 
]\louth,  muscles  of,  270 
Movement,  various  kinds  of,  132 
Movements  of  ankle-joint,  174 
clavicular,  148 
of  elbow,  154 

foot  and  toes,  1S2 
hip,  166 
knee,  170 
lower  jaw,  145 
occipito-vertebral,  140 
of  patella  on  femur,  171 
of  pelvis,  163 

radius  on  ulna,  151 
ribs,  143 
shoulder,  150 
vertebral  column,  137 
wrist  and  fingers,  159 
Multifidus(??i?iZ^2e5-,  many ;  findo,  I  cleave) 

spin*  muscle,  303 
Muscles,  Descriptive  Anatomy  of,  183 
abductor  hrevis  pollicis,  221 
abductor  indicis,  223 
abductor  longus  pollicis,  218  ^ 
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abductor  minimi  digiti  (hand),  222 

minimi  digiti  (foot),  257 

ossis   metacarpi  minimi  digiti 
(hand),  257 

pollicis  (hand),  221 

pollicis  pedis,  257 
accessorius  ad  ilio-costalem,  300 
adductor  brevis,  241 

gracilis,  240 

longus,  241 

magnus,  241 

mimmus,  243 

pollicis  manus,  222 

pollicis  pedis,  258 
anconeus,  207 
anomalus,  270 
attollens  auriculam,  265 
attrahens  auriculam,  265 
auricularis,   superior,    anterior,  et 

posterior,  265 
azygos  pharyngis,  288 

uvulffi,  289 
biceps  flexor  cruris,  232 

flexor  cubiti,  205 
biventer  cervicis,  301 
brachialis  anticus,  206 
hrachio-radialis,  206 
buccinator,  272 
bulbo-cavernosus,  330 
caninus,  271 
cephalo-pharyngeus,  288 
cervicalis  ascendens,  300 
circular  of  Santorini,  330 
circumflexus  palati,  290 
coccj^geus,  329 
complexus,  301 

compressor  hemisphcerium  hulbi,  330 
compressor  naris,  269 
comprcssorcs  vence  dorsalis  penis,  330 
constrictor  of  pharynx,  inferior,  286 
middle,  287 
superior,  288 

isthmi  faucium,  289 

uretlirse,  330 
coraco-brachialis,  204 
corrugator  supercilii,  267 
cremaster,  318 
crureus,  239 

cucullaris  (like  a  hood),  187 
curvator  coccygis,  329 
deltoid,  199 
depressor  alse  nasi,  270 

anguli  oris,  274 

labii  inferioris,  274 
diaphragm,  308.    See  Diaphragm. 
diaphragma  oris,  283 
digastric,  281 

dilatator  naris  anterior,  270 

naris  posterior,  270 
dorsi-cpitrochlcaris,  207 
ejaculator  urina?,  330 
epitroclileo-anconcas,  207 
erector  clitoridis,  331 

penis,  330 
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erector  spiiifx*,  299 

extensor  brevis  digitorum  pedis,  247 
b7^evis  hallucis,  247 
carpi  radialis  brevior,  216 
carpi  radialis  longior,  216 
carpi  ulnaris,  218 
cocajgis,  305,  329 
communis  digitorum,  216 
indicis,  220 

longus  digitorum  pedis,  246 

minimi  digiti,  218 

ossis    metacarpi  pollicis 

(hand),  218 

(foot),  245 
primi  internodii  pollicis,  219 

(foot),  245_  ^ 
proprius  pollicis,  245 
secundi     internodii  pollicis 

(hand),  219 
flexor  accessorius,  253 

brevis  digitorum  pedis,  256 
brevis  minimi  digiti  (hand),  222 
brevis  minimi  digiti  pedis  (foot), 

258 

brevis  pollicis  manus,  222 
brevis  pollicis  pedis,  257 
carpi  radialis,  210 
carpi  ulnaris,  211 

digiti  secundi  jprop7'ius  (foot), 
253 

digitorum  profundus,  213 
digitorum  sublimis,  2 1 1 
longus  digitorum  pedis,  252 
longus  pollicis  manus,  214 
longus  pollicis  pedis,  253 
perforans  digitorum  manus,  213 
perforans  digitorum  pedis,  252 
perforatus  digitorum  manus,  211 
perforatus  digitorum  pedis,  256 

frontalis,  264 

-gastrocnemius,  249 

gemelli,  231 

genio-glossus,  2S5 

genio-hyo-glossus,  285 

genio-hyoid,  284 

gluteus  maximus,  22S 
medius,  228 
minimus,  229 

gracilis,  240 

hyo-glossus,  2S5 

iliacus,  234 

iliacus  minor,  234 

ilio-aponeurotic,  235 

ilio-capsidaris,  234 

ilio-cos talis,  300 

ilio-psoas,  234 

incisivi,  271 

indicator,  220 

infraspinatus,  200 

intercostal,  external,  306 
internal,  306 
action  of,  312 

interossei,  of  hand,  222 
of  foot,  25S 
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interspinales,  304 
intertransversales,  304 
ischio-cavernosus,  330 
latissimus  dorsi,  189 
levator  anguli  oris,  271 

anguli  scapula3,  192 

ani,  328,  331 

coccygis,  329 

labii  inferioris,  274 

labii  superioris  proprius,  271 

labii  superioris  ala3ij[ue  nasi,  269 

menti,  274 

palati,  289 

palpebrte  superioris,  267,  275 
proprius    alai    nasi  anterior, 
270 

proprius  al«  nasi  posterior,  270 

prostaioe,  328 
levatores  costarum,  308 

longiores  costaruni,  308 
longissinius  dorsi,  300 
longus  colli,  296 

lumbricales  (worm-shaped  musCies)^ 
of  hand,  213 

of  foot,  253 
masseter,  278 
mastoido-himierctl,  292 
viento-hyoid,  282 
multifidus  spinas,  303 
mylo-glossus,  286 
mylo-hyoid,  283 
oblique,  of  eye,  inferior,  277 

superior,  275 
obliquus  abdominis  exteinus,  315 
internus,  317 

capitis  inferior,  305 
superior,  305 
obturator  externus,  231 

internus,  230 
occipitalis,  264 
occipito-frontalis,  264 
onio-hyoid,  294 
02Jponens  hcdlucis,  258 

minimi  digiti  (foot),  258 
opponens  minimi  digiti  (^hand),  222 

pollicis,  222 
orbicularis  oris,  271 

palpebrarum,  266 
palato-glossus,  289 
palato-pharyngeus,  289 

1)  almaris  brevis,  221 

longus,  210 
pectineus,  241 
pectoralis  major,  193 

minor,  196 

2)  eroneo-calcancus  internus,  254 
j)eroneus  brevis,  248 

longus,  248 

tertius,  246 
2icroneus  accessorius,  248 

quartus,  248 

quinti  digiti,  248 
plantar,  255 
plantaris,  253 
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platvsma  niyoides,  272,  290 
popliteus,  252 

pronator  radii  qiiadratus,  214 

radii  teres,  209 
psoas  magnus,  234 

'parvus,  235 
pterj'-goid  external,  280 

internal,  279 
^terygoidcus  proprius,  280 
pubo-urethral,  331 
jnibo-vcsical,  331 
pyramidalis  abdominis,  322 
pyrainidalis  nasi,  269 
]>yriformis,  230 
■quadratiis  fenioris,  231 

lumborum,  322 

menti,  274 
quadricejis  extensor  cruris,  237 
radio-carpalis,  212 
recti  of  eye,  275 
rectus  abdominis,  320 

capitis  anticus  major,  296 

capitis  anticus  minor,  296 

capitis  lateralis,  296 

capitis  posticus  major,  305 

capitis  posticus  minor,  305 

femoris,  238 
rectus  stcrnalis,  308 
retrahens  auriculam,  265 
rhomboideus  major,  192 

minor,  192 
rJiomboidens  occipitalis,  192 
risorius  (smiling  muscle),  272 
rotatores  spins,  303 
sacci  lachrymalis,  267 
sacro-coccj/gi  us  jwsticus,  305 
sacro-lumbalis,  300 
sali)ingo-pharyngeus,  288 
Santorini's,  circular,  330 

risorius,  272 
sartorius,  236 
scalenus  anterior,  295 

medius,  295 

posticus,  296 
semimembranosus,  233 
semispinalis  colli,  303 

dorsi,  303 
semitendinosus,  232 
serratus  magnus,  196 

posticus  inferior,  298 

posticus  superior,  298 
soleus,  250 

sphincter  ani,  external  or  superfi- 
cial, 327 

internal  or  circular,  327 

oris,  271 

vagina,  331 
spinalis  cervicis,  305 
spinalis  dorsi,  301 
splenius  capitis,  299 

colli,  299 
sternalis  hrutorum,  308 
sterno-cleido-mastoid,  292 
sterno-liyoid,  292 
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sterno-thyroid,  293 
stylo-glossus,  286 
stylo-hyoid,  283 
stijlo-hjioidcus  alter,  283 
stylo-pharyngeus,  288 
subanconeus,  207 
subclavius,  196 
subcostal,  308 
subcrureus,  240 
subscapularis,  203 
subscajmlo-capsutaris,  203 
supinator  radii  brevis,  218  ' 

longus,  215 
supraspinatus,  200 
syndesmo-j^haryiigeus,  287 
temporal,  279 
tensor  palati,  290 
tarsi,  267 

vaginte  femoris,  235 
tensor  trochlece,  276 
teres  major,  200 

minor,  201 
thyro-liyoid,  293 
tibialis  anticus,  245 

posticus,  254 

sccundus,  255 
tihio-fascialis  anticus,  245 
traclielo-mastoid,  300 
transversalis  abdoniinis,  320 

cervicis,  300 
transversalis  menti,  274 
trans  versus  pedis,  25S 

perinajj,  329,  330,  331 
transvcrsus  nucha;,  265 
orhitce,  276 
trapezius,  187 
triangularis  oris,  274 

stern! ,  308 
triceps  extensor  cubiti,  206 
triticeo-glossus,  286 
trochlearis,  275 
vastus  externus,  238 

internus,  239 
Wilson's,  331 
zygomaticus  major,  272 

minor,  272 
Muscles  of  abdomen,  314 

action  of,  322 
anal,  327 

of  arm,  upper,  204 

action  of,  208 
auricular,  265 
of  back,  297 

action  of,  305 
cranio-vertebral,  short  posterior,  305 
dorso-lateral  (mor2)liol.),  332 
epicranial,  264 

action  of,  265 
of  eyelids  and  eyebrows,  265 

action  of,  269 
femoral,  anterior,  234 
action  of,  240 

internal,  240 

action  of,  243 
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Muscles — continued. 

femoral,  posterior,  232 
action  of,  234 
of  foot,  256 

action  of,  259 
of  forearm,  208 

action  of,  224 
genito-urinar}'-,  329 
hamstrin*;,  232 
of  hand,  221,  263 

action  of,  224 
varieties  of,  224 
of  head  and  neck,  264 
of  hip,  228 

action  of,  232 
of  h void  bone,  281 

action  of,  284 
hypaxial  (morphol.),  185,  333 
lateral  (morphol.),  334 
of  leg  and  foot,  anterior,  243 

external,  248 

posterior,  248 

action  of,  259 
of  limb,  lower,  226,  263 

upper,  187,  262 
of  limbs,  morphology  of,  260 

table  of  homologies  of,  262 
of  little  finger,  222 
of  lips  and  mouth,  270 

action  of,  274 
of  mastication,  278 

action  of,  281 
of  neck,  anterior,  291 
action  of,  294 

lateral  and  prevertebral,  295 
action  of,  297 
of  nose,  269 

action  of,  270 
cf  orbit,  275 

action  of,  277 
of  palate,  288 

action  of,  290 
paraxial  (morphol.),  333 
of  perinaium,  327 

action  of,  331 
of  pharynx,  286 

action  of,  290 
plantar,  short,  256 
prevertebral,  296 
pronators  and  liexors,  209 

action  of,  224 
of  shoulder,  199 

action  of,  203 
supinators  and  extensors,  215 

action  of,  224 
of  thigh,  232 
of  thorax,  306 

action  of,  31 1 
of  thumb,  221 

action  of,  225 
of  tongue,  284 

action  of,  286 
of  trunk  and  upperlimb,  anterior,  193 

posterior,  187 

action  of,  198 


Muscles — continued. 

ventral  (morphol.),  334 
ventro-lateral  (morphoL),  185,  260, 
333 

Musculo-cutaneous  ner  ve  of  arm,  587 

of  leg,  619 
Musculo- phrenic    (musndus,    muscle ; 

<ppT]v,  the  diaphragm)  artery,  391 
Musculo-spiral  nerve,  592 
Mylo-glossus  {ixvXt],  a  mill,  the  jaw ; 
yAuao-a,    the    tongue),  muscle, 
286 

Mylo-hyoid   (nvX-q,    a  mill,  the  jaw; 

Tq/oid  bone)  artery,  371 
Mylo-hyoid  groove,  55 
muscle,  283 
nerve,  545 
i-idge,  54 
Myoides.    See  Platysma. 
Myology  (ij-vs,  a  muscle  ;  x6yos,  dis- 
course), 183 
Myotome  (/xds,  a  muscle  ;  reixvu,  I  di- 
vide), 185 

Myi'tiform  {/jLvprov,  a  myrtle-berry  ;  for- 
ma, shape)  fossa,  48 

Naees  (nostrils),  48,  58 

posterior,  62 

septum  of,  65 
Nasal  (nasus,  the  nose),  aperture,  58 

arteries,  365,  373,  377 

bone,  52,  74 

ossification  of,  72 

canal,  48 

fossie,  or  cavities,  65 
ganglion,  540 
nerves.    Sec  Nerves 
process,  48 
spine,  36,  47 
vein,  476 
Naso-palatine  nerve,  541 
National  differences  in  skull,  78 
Navicular   (navicula,  a  small  ship  or 
boat)  bone  of  foot,  115 

homology  of,  128 
fossa,  44 
Neck,  of  a  bone,  8 
Neck,  fasciae  of,  291 

muscles,  anterior,  291,  292 

lateral  and  prevertebral,  295 
veins  of,  475 
Nerves,  Descriptive  Anatomy  of,  519 
abdominal  of  ilio-hypogastric,  600 
abducent,  519,  547 
accessory,  spinal,  564 

obturator,  604 
articular  of  elbow-joint,  588 
of  hip-joint,  603,  604,  615 
knee,  603,  605,  616,  619 
shoulder-joint,  583,  585 
temporo-maxillary  joint,  544 
wrist,  588 
auditory,  548,  553 
auricular,  of  auriculo-tempcral,  543 
great,  577 
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Nerves — continued. 

auricular,  posterior,  550 

of  pneumogastric,  560 

of  great  occipital,  573 

of  small  occipital,  578 
auriculo-tempora],  543 
bucccal  of  facial,  551 

of  inferior  maxillary,  543 
cariliac,  lower,  633 

middle,  632 

of  pneumogastric,  561 

upper,  631 
carotid  of  petrous  ganglion,  556 

of  Vidian,  542 
cavernous  of  penis,  642 
cervical,  divisions  of,  anterior,  575 
posterior,  573 

second,  576 

superficial,  577 
cervico- facial,  551 
chorda  tympani,  545,  549 
ciliary,  lung,  535,  536 

short,  536 
circumllex  of  arm,  584 
coccygeal,  divisions  of,  anterior,  606 

posterior,  575 
of  Cotunnius,  541 
crural,  anterior,  604 

summary  of,  607 

of  genito-crural,  602 
cutaneous,  of  abdomen,  597 

calcaneo-plantar,  617 

external,  of  arm,  593 

of  lumbar  plexus,  602 
musculo-spiral,  593 

internal,  of  arm,  585 
small,  587 
musculo-spiral,  592 
of  thigh,  605 

lateral,  of  last  dorsal,  598 

middle,  of  thigh,  605 

of  obturator,  604 

of  small  sciatic,  613 

of  thoracic,  anterior,  597 
lateral,  597 
dental,  anterior,  539 

inferior,  545 

lesser  inferior,  546 

posterior,  538 
descendens  noni,  567 
diaphragmatic,  578 
digastric,  550 

digital,  in  hand,  of  median,  591 
of  radial,  593 
of  ulnar,  590 
in  foot,  external  plantar,  619 
internal  plantar,  6i8 
musculo-cutaneouR,  620 
dorsal,  divisions  of,  anterior,  593 
posterior,  574 
first,  593 
of  hand,  588 
last,  598 
of  penis,  61 1 
dorsi-lumbar,  598 
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facial,  548 

summary  of,  552 

of  great  auricular,  578 
of  femoral  artery,  604 
frontal,  534 

external,  535 

internal,  534 
gastric,  564 
genital,  602 
genito-crural,  60 r 
glosso-pharyngeal,  554 

summary  of,  55b 
gluteal,  inferior,  613 

superior,  607 
gustatory,  544  _ 

liajmorrhoidal,  inferior,  612,  642 

superior,  642 
liypogastric,  600 
liypoglossal,  565 

summary  of,  568 
iliac,  600 

ilio-hypogastric,  600 
ilio-inguinal,  600 
incisor,  545 
inframaxillary,  551 
infra-orbital,  539 

of  facial,  551 
infratrochlear,  535,  536 
intercostal,  first,  593 

lower  or  abdominal,  597 

upper  or  pectoral,  593 
intercosto-humeral,  597 
interosseous,  of  arm,  anterior,  59 
posterior,  594 

of  leg,  621 
Jacobson's,  556 
labial,  of  inferior  dental,  545 

of  infraorbital,  539 
lachrymal,  534 
laryngeal,  external,  561 

internal,  561 

recurrent,  561 
lingual,  of  lii'th,  544 

glosso-pharyngeal,  556 
lumbar,  divisions  of,  posterior,  5} 
anterior,  5^8 

fifth,  607 
lumbo-inguinal,  603 
lumbo-sacn-al,  607 
malar,  of  facial,  551 

of  orbital,  538 
masseteric,  543 
mastoid,  578 
maxillary,  inferior,  542 

summary  of,  547 

superior,  533,  537 
summary  of,  542 
median,  590 

summary  of,  591 
mental,  545 

motor  of  eye,  common,  528 

external,  547 
musculo-cutaneous  of  arm,  587 

leg,  619 
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musculo-spiral,  592 

summary  of,  594 
mylo-hyoid,  545 
nasal,  535 

external  or  superficial,  535 

of  infraorbital,  539 

inferior,  540 

upper,  541 

of  Vidian,  542 
naso-palatine,  541 
obturator,  602 

accessory,  604 
occipital  (of  facial),  550 

great,  573 

small,  578 
oculo-motor,  519 
oesophageal,  563 
olfactory,  526 
ophthalmic,  533,  534 

summary  of,  536 
optic,  527 
orbital,  537 

palatine,  anterior  or  larger,  540 

external,  540 

posterior  or  smaller,  540 
palmar,  of  median,  591 

of  ulnar,  588 
palpebral,  539 
parotid,  543 
pathetic,  519 
perineal,  610 
peroneal,  620 

communicating,  620 
petrosal,  superficial,  large,  542 

external,  549 

small,  546,  556 
pharyngeal  of  pneumogastric,  560 

of  glosso-pharyngeal,  556 

of  splieno-palatine  ganglion,  541, 
542 

of  sympathetic,  630 
phrenic,  578 
plantar,  cutaneous,  618 

external,  619 

internal,  617 
pneumogastric,  556 

summary  of,  564 
popliteal,  external,  615,  619 
summary  of,  622 

internal,  615,  616 
summary  of,  619 
portio  dura,  548 

mollis,  548,  553 
pterygoid,  external,  543 

internal,  543 
pudendal,  inferior,  614 
pudic,  610 

pulmonary,  of  pneumogastric,  563 
radial,  593 
renal,  640 

respiratory,  external,  583 
sacral,  divisions  of,  anterior,  608 
posterior,  574 
fifth,  608 
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sacral,  fourth,  608 
saphenous,  internal,  or  long,  606 

external,  or  short,  617 
sciatic,  great,  615 

small,  613 
scrotal,  long,  610 
spermatic,  external,  602 
sjnnal,  568.    Sec  Nerves,  Stinal. 

accessor)-,  564 
splanchnic,  great,  635 

small,  636 

smallest,  636 
stylo-hyoid,  550 
suboccipital,  571,  575 
subscapular,  584 
supra-acromial,  578 
supraclavicular,  578 
suprara  axill  ary ,  551 
supraorbital,  535 
suprascapular,  553 
suprasternal,  578 
supratrochlear,  534 
temporal,  of  auriculo-temporal,  544 

deep,  542 

of  facial,  551 

of  orbital,  537,  538 
temporo-facial,  551 

malar,  537 
thoracic,  anterior,  584 

posterior,  583 
thyroid,  632 
tibial,  anterior,  619,  621 

posterior,  617 
tonsillitic,  556 
trifacial,  532 
trochlear,  519 
tympanic,  556 
ulnar,  588 

summary  of,  590 

collateral,  592 
Vidian,  541 
of  Wrisberg,  587 
Nerves,  Ci^akial,  classification  of,  519 
connections  with  encephalon,  520 
general  distribution  of,  523 
tirst  pair,  or  olfactory,  526 
second  pair,  or  optic,  527 
third  pair,  528 
fourth  pair,  530 
fifth  pair,  532 

ophthalmic,  534 

superior  maxillary,  537 

inferior  maxillary,  542 
sixth  pair,  547 
seventh  pair,  548 

facial,  548 

auditory,  553 
eighth  pair,  glosso-pharyngeal,  554 

pneumogastric,  556 

spinal  accessory,  564 
ninth  pair,  565 
Nehyes,  Spinal,  568 

divisions  of^  anterior,  575 

posterior,  571 
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Nerves,  Spinal — continued. 

length  of,  in  spinal  canal,  570 
roots  of,  569 
Nerves,     SYMrATiiEXic,  descriptive 
Anatomy  of,  626 
ganglia  of.    See  Ganglion 
gangliated  cords  of,  626 
cervical  part,  628 
Inmbar  part,  636 
sacral  part,  636 
thoracic  part,  633 
plexuses  of,  638.    See  Plexuses 
IS'erves  of  abdomen,  muscular,  625 
of  arm,  cutaneous,  623 
muscular,  208,  625 
of  back,  cutaneous,  622 

muscular,  624 
of  bladder,  642 
of  buttock,  cutaneous,  623 

muscular,  626 
of  eyelids  and  eyebrows,  cutaneous, 
622 

muscular,  528,  530,  547,  624 
>of  face,  cutaneous,  622 

muscular,  274,  624 
<of  foot,  cutaneous,  623,  624 

muscular,  259,  626 
of  forearm,  cutaneous,  623 

muscular,  214,  221,625 
of  hand,  cutaneou-s,  623 

muscular,  224,  636 
of  head,  cutaneous,  622 

muscular,  624 
of  heart,  561,  630,  632,  638 
of  hip,  muscular,  284,  624 
of  larynx,  561,  624 
of  leg,  cutaneous,  623, 

muscular,  248,  255,  626 
cf  limb,  lower,  cutaneous,  623 

muscular,  626 
upper,  cutaneous,  623 

muscular,  625 
of  lips,  cutaneous,  622 
of  lungs,  563 

of  muscles  of  mastication,  626 

uf  muscles  between  trunk  and  upper 

Jimb,  192,  197,  625 
t)r  neck,  cutaneous,  622 

muscular,  294,  297,  624,  625 
of  nose,  cutaneous,  622 
of  cesophagus,  553 
of  orbit,  muscular,  277,  624 
of  ovary,  642 

of  palate,  muscular,  290,  624 

of  penis,  623,  642 

of  perinseum,  cutaneous,  623 

muscular,  331,  625 
of  pharynx,  290,  561,  624,  630 
of  scrotum,  623 
of  shoulder,  cutaneous,  623 

muscular,  203,  625 
of  thigh,  cutaneous,  623 

muscular,  234,  240,  243,  626 
of  thorax,  muscular,  311,  625 
of  thumb  muscular,  625 


Ne  uves — continued. 

of  tongne,  286,  624 

of  trunk,  cutaneous,  622 
muscular,  624 

of  uterus,  642 

of  vagina,  642 

of  vas  deferens,  642 

of  vesicula  seminalis,  642 
Nervus  abducens,  547 

cardiacus  profundus,  seu  magnus, 
632 

cardiacus  superficialis,  630  , 

ischiadicus  major,  615 

ischiadicus  minor,  613 

motor  oculi  externus,  547 

motorius  oculi,  528 

oculo-nasalis,  535 

patheticus,  530 

renalis  posterior,  636 

splanchnicus  supremus,  636 

trigeminus,  532 

trochlearis,  530 

vagus  (wandering  nerve),  556 
Neural  (vevpov,  a  nerve),  arches  of  cra- 
nium, 76 

ofvertebrte,  24 

canal,  10 

septum,  332 

spines  of  vertebrre,  10 
Neurapophysis  {vevpov,  a  nerve  ;  apophy- 
sis), 10 
Neurocentral  suture,  20 
Neurology  {v^vpov,  a  nerve  ;  X6yos,  dis- 
course), 519 
Norma  verticalis  (vertical  rule),  79 
Nose,  arteries  of,  365,  373,  377 

cavities  or  fossa;  of,  65 

meatus  of,  46,  66 

muscles  of,  269 

nerves  of,  535,  539,  541,  542,  622 
septum  of,  65 
veins  of,  476 
Notch  of  acetabulum,  103 
of  bone,  9 
interclavicular,  26 
intercondylar,  109 
jugular,  33 
sacro-sciatic,  lOi,  103 
scapular,  82 
sigmoid,  55 
supraorbital,  35 
suprascapular,  83 
Notches  of  vertebrae,  10 
Nuclei  of  cranial  nerves,  521 
Nutrient  artery  of  femur,  459 

fibula,  465 

humerus,  402 

ilium,  448 

radius,  409 

tibia,  464 

ulna,  409 

Oblique  inguinal  hernia,  337 
muscles  of  eye,  inferior,  277 
superior,  275 
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Obliqims  abdominis  externus,  315 
iiiternus,  317 

capitis,  305 
Obturator  {oMiiro,  I  stoj)  up)  artery,  442 

relation  to  hernia,  341 
fascia,  327 
foramen,  100,  103 
membrane  or  ligament,  163 
muscles,  230,  231 
nerve,  602 

accessory,  604 
Occipital  (occiput,  the  back  of  the  head) 
angle,  79 
artery,  366 
bone,  31 

articulations  of,  137,  140 

ossification  of,  67 
crest,  33 
foramen,  31,  65 
fossffi,  33 
groove,  39 
lymphatics,  517 
nerve,  of  facial,  550 

great,  573 

small,  578 
protuberances,  33 
ridge,  33 

sinus,  anterior,  484 
posterior,  483 

vein,  479 

of  diploe,  481 
Occipitalis  muscle,  264 
Occipito-atlantal  ligaments,  140 
Occipito-axial  ligaments,  140 
Occipito-frontal  aponeurosis,  264 
Occipito-frontalis  muscle,  264 
Occipito-mastoid  suture,  57 
Occipito-parietal  suture,  57 
Oculo-motor  nerve,  519 
Odontoid  {oBSus,  gen.  oSoVto?,  a  tooth  ; 
tJSos,  shape)  ligament,  139,  140 

process  of  the  axis,  12,  21 
(Esophageal  arteries,  387,  420,  425 

lymphatic  glands,  513 

nerves,  563 

plexus,  563 
(Esophagus,  foramen  for  in  diaphragm, 
311 

lymphatics  of,  514 
Olecranon  (dj/VeVTj,  the  elbow  ;  Kpduos,  a 
helmet  ^  89 
fossa  of,  87 
Olfactory  nerve,  526 
.  Olivary  process,  42 
Omo-hyoid  {S)fxos,  the  shoulder;  hyoicl 

bone)  muscle,  294 
Ophthalmic  {o(p6aXix6$,  an  eye)  artery, 
375 

ganglion,  536 
nerve,  533,  534 
vein,  484 

Opisthotic  {uTTLO-dev,  behind ;   ols,  gen. 

u}t6s,  tlie  ear),  portion  of  temporal 

bone,  69 
Opponens  muscle,  thumb,  222 


Opponens — continued. 

muscle,  toe,  258 
Optic  foramen,  44,  60,  65 

nerve  or  tract,  527 
Orbicular  ligament,  150 
Orbicularis  oris,  271 

palpebrarum,  266 
Orbital  arch,  35 
bones,  74 
foramina,  36 
nerve,  537 

plate  of  ethmoid  bone,  45 
process  of  palate  bone,  50 
Orbito-sphenoid  bone,  74 
Orbits  (orbita,  a  circle),  59 
fascise  of,  278 
muscles  of,  275,  277 
nerves  passing  into,  530 
Organs  and  textures,  i 
Origin  of  muscles,  184 
Ortliognathous  {6p66s,  upright;  yvdQos,  a 

jaw)  skulls,  79 
Os  calcis,  1 14 

articulations  of,  1 74 
homology  of,  128 
ossification  of,  122 
centrale,  128 

coxae  (the  bone  of  the  hip),  100 
lingme,  55 
magnum,  92 

ossification  of,  100 
planum,  45 
pubis,  102 

homology  of,  123 
ossification  of,  122 
unguis,  52 
Ossa  suprasternalia  (bones  above  the 

sternum),  27 
Ossa  triquetra  (triangular  bones),  58 
Ossa  Wormii,  58,  67 
Osseous  {os,  a  bone)  tissue,  7 
Ossification,  8 

of  bones  of  head,  67 
of  pelvis  and  lower  limb,  i  18 
of  upper  limb,  95 
of  ribs  and  sternum,  30 
of  vertebra?,  1 9 
Osteology  {oareov,  a  bone  ;  Xoyos,  dis- 
course), 7 

Otic  [ovs,  gen.  wtos,  the  ear)  ganglion,, 
546 

Ovarian  artery,  433 
nerves,  642 
plexus,  494 
vein,  494 

j  Palatal  bones,  74 
Palate  bone,  49 

ossification  of,  72 
hard,  47,  49 
muscles  of  soft,  288 
plate  of  superior  maxilla,  47 
soft,  288 
Palatine  arteries,  364,  372,  373 
canal,  48,  6i 
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foramina,  47,  48,  50*  62 
nerves,  540 
veins,  476,  477 
Palato-glossus  muscle,  289 
Palato-phaiyngeus  muscle,  289 
Palmar  arches,  411,  418 
ligaments,  carpal,  156 

carpo-metacarpal,  157 
metacarpal,  158 
nerves,  of  median,  591 
of  ulnar,  588 
Palmaris  muscle,  brevis,  221 
longus,  210 
Palpebral  arter}^  377 
nerve,  539 
vein,  476 

Pampiniform    {pavipinus,    a  tendril; 

forma,  shape),  plexus,  494 
Pancreas,  lymphatics  of,  511 
Pancreatic  artery,  428 

plexus,  640 

vein,  501 

Pancreatico-duodenal  arteries,  427,  42 S 
Panniculus  adiposus,  186 

carnosus,  186,  291 
Par  vagum,  556 

Parapophysis  (rrapa,  beside  ;  apophysis), 
II,  24 

Paraxial  {irapa,  beside  ;  axis)  muscles, 
333 

Parietal  bone,  34 

ossification  of,  68 

foramen,  34 
Parieto-mastoid  suture,  58 
Parotid  fascia,  291 

nerve,  543 

vein,  477 
Patella  (a  dish  or  plate),  no 

ligament  of,  167 
lateral,  170 

movement  of  o*n  femur,  1 71 

ossification  of,  119 
Patellar  plexus,  607 
Pathetic  nerve,  519 
Pectineus  muscle,  241 
Pectoral  region,  fascia  of,  193 
Pectoralis  major  muscle,  193 

minor,  196 
Pedicles  of  vertebree,  10 
Pelvic  fascia,  326 

girdle,  123 

plexus,  641 
Pelvic  and  thoracic  limbs,  homologous 

bones  in,  129 
Pelvis  (a  basin),  100,  104 

articulations  of,  159 

axis  of,  106 

brim  of,  104 

compared  with  shoulder,  123 

differences  in  the  sexes,  106 

dimensions  of,  107 

distinctive  characters  of  in  man,  130 

fascife  of,  326 

lower  or  true,  104 
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Pelvis — continaed. 

lymphatics  of,  500 
ossification  of,  118 
position  of,  105 
upper  or  false,  104 
Penis,  dorsal  arteiy  of,  447 
nerve  of,  611 
vein  of,  500 
lymphatics  of,  508 
muscles  of,  264 
nerves  of,  623,  625,  642 
Perforans  muscle,  in  hand,  213 

in  foot,  252 
Perforating  arteries  of  foot,  467,  471 
of  hand,  419 
of  thigh,  458 
of  thorax,  391 
Perforatus  muscle,  of  hand,  2 1  r 

of  foot,  256 
Pericardiac  arteries,  391,  420 
Pericranium  (Trept,  about  ;   Kpaviov,  the 

skull),  264 
Perimysium    (-Jrept,    around ;     jui/s,  a 

muscle),  183 
Perineum   (Trepi,    about  ;    ra'eo,    I  am 
situated),  fascia  of,  325 
muscles  of,  327 

in  female,  331 
nerves  of,  cutaneous,  623 

muscular,  331,  625 
Perineal  artery,  superficial,  445,  447 
transverse,  446 

fascia,  325 
nerve,  610 
Periotic  {irepl,  about ;  ovs,  gen.  cords,  the 
ear)  portion  of  temporal  bone,  69, 
.74 

Periosteum  (Trepi,  about ;  o(tt4qv,  a  bone), 
7 

Perivascular  spaces  or  canals,  518 
Peroneal  [ir^povr],  the  pin  of  a  buckle, 
the  fibula)  arteries,  464,  465 

bone,  112 

nerve,  620 

vein,  496 
Peronei  muscles,  246,  248 
Peroneo-calcancus  intcrniLS  muscle,  254 
Petro-mastoid  portion  of  temporal  bone, 
69,  74 

Petrosal  nerves,  large,  542 
external,  549 
small,  546,  556 
sinuses,  483 
Petrous  (TreVpa,  a  rock)  ganglion,  555 

portion  of  the  temporal  bone,  37,  39 
Phalanges  {(paKay^^y  a  rank  of  soldiers)  01 
fingers,  94 
articulations  of,  159 
ossification  of,  100 
of  toes,  117 

articulations  of,  181 
ossification  of,  122 
Pharyngeal  artery,  373 

nerve,  of  glosso-phar3mgca],  556 
of  pneumogastric,  560 
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Pharyngeal  —continued 

nerve,  of  splieno-palatine  ganglion, 

541,  542 

of  sympathetic,  630 
plexus,  556,  560,  630 
vein,  479 
Pharynx  {(pdpvyl)  muscles  of,  286 

nerves  of,  624 
Phrenic  {(ppT]v,  the  diaphragm)  ai  tcry, 
inferior,  435 
superior,  391 
nerve,  578 
vein,  494 
Pia  mater,  lymphatics  of,  518 
Pillars  of  abdominal  ring,  316 

fauces,  288 
Pisiform  {pisum,  a  pea  ;  forma,  shape) 
bone,  92 
articulation  of,  157 
ossification  of,  100 
Pituitary  [piiaita,  phlegm  or  mucus) 

fossa,  42 
Plane,  mesial,  5,  6 

Plantar  (x>lanta,  the  sole  of  the  foot)  ar- 
teries, 465,  466 
fascia,  255 
muscles,  255 
nerves,  617,  618,  619 
Plantaris  muscle,  252 
Planum  temporal e  (temporal  plane),  34 
Plate,  mesial,  of  vomer,  51 
orbital  of  frontal  bone,  35 

of  ethmoid,  45 
palate,  of  palate  bone,  49 
of  superior  maxilla,  47 
pterygoid,  internal  and  external, 
44 

tympanic,  40 

vertical  of  ethmoid,  45 
Platysma  myoides  {irKdrvajxa,  a  plate, 
from  irXarvvoi,  I  extend ;  /xGs,  a 

"   muscle  ;  eZSos,  shape),  272,  290 
Plexus,  subperitoneal  arterial,  437 
Plexuses  of  nerves,  aortic,  640 

brachial,  582 

cardiac,  638 

carotid,  629 

cavernous,  629,  630 

cervical,  577 

summary  of,  580 
posterior,  573 

coeliac,  640 

coronary,  of  heart,  638 

of  stomach,  640 
cranial,  628 
cystic,  640 
diaphragmatic,  639 
epigastric,  639 
gangliosus,  641 
gastro-duodenal,  640 
gastro-epiploic,  640 
hepatic,  640 
hypogastric,  641 

inferior,  641 
infraorbital,  540 


Plexuses — continued. 
intermesenteric,  640 
lumbar,  598 
mesenteric,  inferior,  641 

superior,  640 
CBSophageal,  563 
pancreatic,  640 
patellar,  607 
pelvic,  641 

pharyngeal,  556,  560,  630 

preaortic,  635 

prevertebral,  687 

prostatic,  642 

pulmonary,  563 

pyloric,  640 

renal,  640 

sacral,  609 

solar,  639 

spermatic,  640 

splenic,  640 

suprarenal,  639 

tympanic,  556 

vaginal,  642 

vesical,  642 
Plexuses  of  veins,  choroid,  481 

hfemorrhoidal,  498 

ovarian,  494 

pampiniform,  494 

prostatic,  498 

pterygoid,  477 

spermatic,  494 

uterine,  500 

vaginal,  499 

vertebral,  493 

vesical,  498 
Pneumogastric    {irvcvfxoiv,    the    lung ; 

•ya(XT7]p,  the  stomach)  nerve,  556 
Popliteal  artery,  46 1 

line.  III 

lymphatic  glands,  506 

nerves,  615,  616,  619 

vein,  497  \  ■ 

Po])liteus  muscle,  252 
Portal  vein,  500 
Portio  dura,  548 

mollis,  548,  553 
Postaxial  {vost,  behind  ;  axis)  borders  of 

limbs,  126 
Postsphenoid  bone,  70 
Poupart's  ligament,  316 
Preaortic  x^lexus,  635 
Preaxial  (prcB,  before  ;  axis)  borders  of 

limbs,  126 
Premaxillary  angle,  80 

bone,  72,  74 
Presphenoid  bone,  70 
Pressure,  effects  of  on  skull,  81 
Presternum  (pnc,  before  ;  sterniun),  25, 
26 

Prevertebral  fascia,  292 

muscles  of  neck,  296 

plexus,  687 
Process  of  bone,  8 

acromion,  83 

alveolar,  of  superior  maxilla,  46 
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Process — continued. 

an<?iilar,  of  frontal  bone,  36 
auditory,  external,  40 
basilar,  31*  34 
clinoid,  posterior,  42 
coracoid,  83 

coronoid  of  lower  jaw,  55 

of  ulna,  89 
ensifonn,  25 
falciform,  162 
harnular,  44 
malar,  48 
mastoid,  39 
nasal,  48 
odontoid,  12,  21 
olivary,  42 

orbital,  of  palate  bone,  50 
pterygoid,  42,  44 
pyramidal,  50 
sphenoidal,  50 

spinous,  of  sphenoid  bone,  43 
styloid,  of  temporal  bone,  40,  62 

of  radius,  88 

of  ulna,  90 
supracondyloid,  87 
turbinated,   superior  and  inferior, 
46 

uncinate,  46 
vaginal,  40 
zygomatic,  38 
Processt\s,  accessory,  of  lumbar  verte- 
br;p,  14,  25 
mammillary,  of   lumbar  vertebrae, 

15,  24  .  ^ 

of  vertebra?,  articular,  10,  11,  12, 

13,  15 

spinous,  10,  II.  12,  13,  14 
transverse,  10,  11,  12,  13,  14 
serial  relations  of,  24 
Processus  cochleariformis  (spoon-shaped 

process),  41 
Profunda  artery  of  arm,  402 
of  penis,  447 
of  thigh,  457 
Prognathous  (Trpo,   forward;    -yvaQos,  a 

jaw)  skulls,  79 
Promontory  of  sacrum,  15 
Pronation  and  pronator  {pronus,  having 

the  face  downward),  224 
Pronator  and  Hexor  muscles,  209 

nerves  of,  214 
Pronator  quadratus,  214 
teres,  209 

Prootic  (TTpo,  before  ;  ous,  gen.  cIto's,  the 

ear)  centre,  69 
Prostatic  plexus  (nerves),  642 
(veins),  498 
Protuberance,  occipital,  external,  33 

internal,  33 
Psoas  {-^aa,  the  loin)  muscles,  234,  235 
Pterygoid  (Trrepul,  a  wing  ;  iUos,  sliape) 
arteries,  371 
bones,  74 
canal,  44 
fossa,  44 


VtnYy  gold— continued. 

muscles,  279,  280 

nerves,  543 

plates,  44 

plexus,  477 

processes,  42,  44 
Pterygoideus  propri^is  muscle,  2S0 
Pterygo-maxillary  fissure,  60 

ligament,  272 
Pter3'^go-palatine  artery,  373 

canal,  44,  61 
Pubic  arteries,  443,  452 

articulation,  163 

bone.    See  Os  Pubis 

portion  of  fascia  lata,  227 
Pubo-femoral  ligament,  165 
Puho-urctliroX  muscle,  331 
Puho-vcsical  muscle,  331 
Pudendal  nerve,  inferior,  614 
Pudic  artery,  accessory,  447 
external,  456 
internal,  444 
in  female,  447 

nerve,  610 

vein,  496 
Pulmonary  artery,  345 

varieties  of,  350,  353 

nerve  of  pneumogastric,  563 

plexuses,  563 

veins,  346 
Pyloric  arter}',  425 

plexus,  640 
Pyramidal  process  of  palate  bone, 
Pyramidalis  abdominis,  322 

nasi,  269 

Pyriformis  (pyrus,  a  pear  ;  formct,  shaped 
muscle,  230 

QuADiiATUS  femoris,  231 

lumborum,  322 

menti,  274 
Quadriceps  extensor  muscle,  237 

Radial  artery,  413 

varieties  of,  417 

nerve,  593 

vein,  486 
Eadiated  ligament,  140 
Eadio-carpal  articulation,  154 
Padio-carpalis  muscle,  212 
Radio-ulnar  articulations,  150 
Radius  (a  ray,  or  the  spoke  of  a  wheel),, 
87 

movement  of  on  ulna,  151 

ossification  of,  97 
Radix  longa  ganglii  ciliaris,  536 
Ramus  (a  branch  ;  pi.  rami)  of  ischium,. 
103 

of  lower  jaw,  54 
of  pubic  bone,  102 
cervicalis  princeps  (art.l,  366 
communicans  peronei  (nerve),  617 

tibialis  (nerve),  617 
descendens  noni  (nerve),  567 
oculo-nasalis  (nerve,\  535 
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B.  amn  s — continu  cd. 

superficialis  voire  (art.),  416 
Eami  intestini  tenuis  (art.),  428 

retrogradi  (art.),  418 
Eanine  {rcma,  a  frog  ;  also  a  swelling 
under  the  tongue)  artery,  364 

vein,  476 
Receptaculum  chyli,  505 

ganglii  petrosi,  555 
Recti  muscles  of  head,  anterior,  296 
posterior,  305 

of  eye,  275 
Eecto- vesical  fascia,  326 
Rectum,  lymphatics  of,  511 
Rectus  abdominis,  320 

femoris,  238 

sternalis,  308 
Recurrent  arteries.    See  Artery 

laryngeal  nerve,  561 
Renal  {re7t,  the  kidney)  artery,  432 

plexus,  640 

vein,  494 
Respiration,  movements  of,  311 
Respiratory  nerve,  external,  583 
Retinacula  (restraining  bands)  of  tendons, 
186 

Retrahens  auriculam  muscle,  265 
Retzius's  classification  of  skulls,  79 
Rhomboid  (pofi^os,  a  rhomb,  or  equilateral 
four- sided  figure  with  oblique  an- 
gles ;  eJdos,  shape)  ligaments,  146 
Rhomboideus  muscle,  major  and  minor, 

192 
Ribs,  27 

articulations  of,  140 
cartilages  of,  29 
ossification  of,  30 
movements  of,  143 
Ridge  of  bone,  8 
superciliarj^,  35 
mylo-hyoidean,  54 
occipital,  33 
Ridges,  condylar,  86 
liing,  abdominal,  external  or  superficial, 
316 

internal,  or  deep,  324 
crural,  324 
Risorius  {I'idco,  I  laugh)  muscle,  272 
Rostrum  (a  beak)  of  sphenoid  bone,  42 
Rotation,  133 
Rotatores  spinfe;  303 
Rotula  (dim.  oirota,  awheel),  no 

Sacral  {sacrum)  arteries,  middle,  437 
lateral,  449 
canal,  17 
cornua,  15 
foramina,  15,  16 
I}Tnphatic  glands,  509 
nerves,  (livision  of,  anterior,  608 
posterior,  574 
fourth  and  fifth,  608 
plexus,  609 
vein,  middle,  494 
Sacro-coccygean  articulation,  160 


Sacro-coccyrjeus  posticus  muscle,  305 
Sacro-iliac  articulation,  161 
Sacro-lumbalis  muscle,  300 
Sacro-sciatic  foramina,  162 
ligaments,  162 
notches,  103 
Sacro-vertebral  articulation,  159 
Sacrum  (os  sacrum,  the  sacred  bone  ; 
because  formerly  offered  in  sacri- 
fices), 9,  15 
articulations  of,  160 
ossification  of,  21 
varieties  of,  17 
Saddle-angle  of  skull,  80 
Sagittal  [sagitta,  an  arrow)  suture,  58 
Salpingo-pharyngeus  {(xa.\iTL-y^,  a  trumpet; 

(pdpvy^,  the  pharynx)  muscle,  288 
Santorini's  muscle,  circular,  330 

risorius,  272 
Saphenous  {<Ta(pr]v^s,   manifest)  nerve, 
external,  617 
internal,  606 
opening,  495 
vein,  long,  495 
short,  496 
Sartorius  {sartor,  a  tailor)  muscle,  236 
Scalene  tubercle,  28 

Scalenus  {aKaK7iv6s,  with  unequal  sides) 

muscles,  295,  296 
Scaplio-cuboid  articulation,  177 
Scaplio-cuneiform  articulation,  178 
Scaphoid  {o-Kd;pr],  a  skiff  or  boat ;  elSosp 
shape)  bone  of  foot,  115 
articulation  of,  175,  177 
ossification  of,  122 
bone  of  hand,  91 

ossification  of,  100 
Scapho-lunar  bone,  128 
Scapula,  81 

compared  with  ilium,  124 
ligaments  of,  146,  148 
ossification  of,  95 
Scapular  artery,  389 
notch,  82' 
vein,  posterior,  477 
Scapulo-clavicular  articulation,  146 
Scarpa's  foramina,  48 
[         triangle,  454 
I  Schindylesis  (crxn'Si'Aea),  I  split),  131 
Sciatic  {IcTx'i-ov,  the  hip)  artery,  448 
nerve,  great,  615 

small,  613 
notches,  loi,  103 
Sclerotome   {aKXrjpos,   hard ;  reixi/o},  I 

cut),  185 
Scrotal  hernia,  337 

nerve,  long,  610 
Scrotum  (a  hide),  lymphatics  of,  508 

nerves  of,  623 
'Segmentation  of  muscles,  185 
Segmented  character  of  vertebrate  skele- 
i  ton,  3 

I  Segments,  vertebral,  5 
i  Sella  Turcica  (Turkish  saddle),  42 
I  Semilunar  bone,  91 
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Semilunar — continued. 

bone,  ossification  of,  loo 

cartilages  of  knee,  169 

cavity  of  radius,  88 

ganglia  of  sympathetic,  639 
Semimembranosus  muscle,  233 
Semispinalis  muscle,  303 
Semitendinosus  muscle,  232 
Sense  capsules  or  cavities,  76 
Septa,  neural  and  haemal,  332 

intermuscular,  of  arm,  204 
foot,  256 
forearm,  208 
leg,  244 
tliigh,  277 
Septum  (a  partition,  from  sepio,  I  hedge 
in),  crural,  341 

narium,  65 
Serial  homology  of  vertebrse,  22 
Serrated  {serin,  a  saw)  suture,  131 
Serratus  muscle,  magnus,  196 

posticus,  29S 
Sesamoid   {ar)(rafwv,    a  kind   of  small 
grain ;  elSos,  shape)  bones,  9 

of  tingers,  95 

radial,  128 

of  toes,  117 

ulnar,  127 
Sexual  differences  in  skull,  78 

in  pelvis,  106 

in  femur,  1 10 
Sheath,  crural,  227 
Shin-bone,  110 
Shoulder,  articulation  of,  148 

compared  with  pelvis,  123 

fascia  of,  199 

ligaments  of,  148 

muscles  of,  199 

nerves  of,  cutaneous,  623 

muscular,  203,  625 
Sigmoid  (G,  a  form  of  the  letter  alyfj-a, 
sigma  ;  elSos,  shape)  artery,  432 

cavity  of  ulna,  89 

notch,  lower  jaw,  55 
Sinus  (a  hollow)  of  aorta,  348 

basilar,  484 

of  bone,  9 

cavernous,  483 

nerves  in,  530 

circular,  483 

coronary,  of  heart,  504 

falciformis  inferior,  482 
superior,  482 

frontal,  36,  67 

of  jugular  vein,  479 

lateral,  482 

longitudinal,  inferior,  482 
longitudinal,  superior,  482 
maxillary,  49,  67 
occipital,  anterior,  484 

posterior,  483 
pedis,  176 

petrosal,  inferior,  483 

superior,  483 
of  portal  vein,  500 
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Sinus — continued. 

straight,  482 

tentorii,  482 

transverse,  482,  484 
Sinuses,  air,  in  bones  of  head,  66 

ethmoidal,  45,  67 

sphenoidal,  42,  67 

of  Valsalva,  348 

venous,  of  cranium,  481 
Skeleton  (o-zceAAw,  I  dry),  2,  7 

adapted  to  erect  attitude,  123 

axial,  relation  of  bones  of  limbs  to^ 
122 

Skull,  anterior  region  of,  58 
as  a  Avhole,  56 
base  of,  external,  61 

internal,  63 
bones  of,  31 

difference  from  animals,  130 
differences  in  from  age,  77 

nation,  78 

sex,  78 
external  surface,  58 
forms  of,  77 

irregular,  80 
fossfB  of,  63 

grooves  for  blood-vessels  in,  65 

homologies  of,  73 

interior  of,  62 

lateral  region  of,  60 

morphology  of,  73 

ossification  of  bones  of,  67 

superior  region  of,  58 

sutures  of,  56 

vertebrate  theory  of,  76 
Scemmerriug's  classification  of  cranial 

nerves,  519 
Solar  {sol,  the  sun)  plexus,  639 
Soleus  {solca,  a  sandal,  or  sole  of  a  shoe, 

also  a  sole  fish)  muscle,  250 
Somatome  (cr(S^a,a  body  ;  re^w,  I  cut),  5 
Spermatic  artery,  433 

cord,  336 

nerve,  external,  602 
plexus  (nerves),  640 

(veins),  494 
vein,  494 

Sphenoid  {(r^i\v,  a  wedge  ;  elSoy,  shape) 
bone,  41 

ossification  of,  70 
Sphenoidal  crest,  42 

fissure,  44,  60,  65 

position  of  nerves  in,  530 

process  of  palate  bone,  50 

sinus,  42,  67 

spongy  bones,  42,  71 
Spheno-maxillary  fissure,  60 

fossa,  60 
Spheno-palatine  artery,  373 

foramen,  50,  61 

ganglion,  540 
Spheno-parietal,  suture,  58 
Sphincter  {a(piyy<a,  I  bind)  ani,  external, 

327 
internal,  327 
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Sphincter — continued. 

oris,  271 

vaginse,  331 
Spina  bifida,  22 
Spina  mentales,  54 
Spinal  accessory  nerve,  564 

arteries,  383.    *S'cc  AiiTErdSS 

cord,  veins  of,  493 

nerves,  56S.    Sec  Nerves 

veins,  491 

anterior  longitudinal,  492 
posterior  longitudinal,  493 
Spinalis  cervicis,  305 

dorsi,  301 
Spine.    See  Vertebral  Column 
Spine  of  bone,  8 

ethmoidal,  42 

of  ilium,  anterior  and  posterior,  10 1 
ischium,  103 

nasal,  36,  47 

neural,  10 

occipital,  33 

of  OS  pubis,  103 
scapula,  81,  82 
tibia,  103 
Spinous  processes  of  vertebrse,  10 

of  sphenoid  bone,  43 
Splanchnic  nerve,  great,  635 

small,  636 
Spleen,  lymphatics  of,  511 
Splenic  artery,  428 

plexus,  640 

vein,  501 

Splenius  {Hiilcnium,  a  pad)  muscle,  299 
Spongy  bones,  ethmoidal,  46,  66 

inferior,  50,  53,  66,  74 

sphenoidal,  42 
ossification  of,  71 
Squamosals,  74 

Scjuamous  {squama,  a  scale)  portion  of 
temporal  bone,  37 

suture,  58,  131 
Sqiiamo-zygomatic  centre,  69 
Stellate  ligament,  140 
Stenson,  foramina  of,  47 
Sternal  artery,  39 1 

lymphatics,  513 

ribs,  27 

Stcrnalis  brutoncrii  muscle,  308 
§terno-clavicular  articulation,  146 
^)terno-cleido  mastoid  muscle,  292 
Sterno-hyoid  muscle,  292 
Sterno-mastoid  arteries,  363,  366 
Sterno-thyroid  muscle,  293 
Sternum  [ar^puoy,  the  breast  or  chest), 
25 

ligaments  of,  142 
ossification  of,  30 
Stomach,  lymphatics  of,  511 
Straight  sinus,  4S2 
Stratum  internum  circulare,  330 
Stylo-glossus  muscle,  286 
Stylo-hyoid  ligament,  55,  145 
muscle,  2S3 
nerve,  550 


Styloid  (cttCAo?,  a  style  or  pen ;  ddos, 

shape)  process  of  radius,  88 

of  temporal  bone,  40 

of  ulna,  90 
Stylo-mastoid  artery,  367 

foramen,  40,  62 
Stylo-maxillary  ligament,  145,  27S 
Stylo-pharyngeus  muscle,  288 
Subacromial  bursa,  140 
Subanconeus  muscle,  207 
Subclavian  artery,  379 

branches  of,  382 
surgical  anatomy  of,  392 
varieties  of,  352,  383 

vein,  489 
Subclavius  muscle,  196 
Subcostal  groove,  28 

muscles,  308 
Subcrureus  muscle,  240 
Subcutaneous  fasciaj,  186 
Sublingual  artery,  364 
Submaxillary  ganglion,  547 

vein,  476 
Submental  artery,  365 

vein,  476 
Suboccipital  nerve,  571,  575 
Subperitoneal  arterial  plexus,  437 
Subj)ubic  arch,  10^ 

fascia,  325 

ligament,  163 
Subscaj^ular  arteries,  389,  395 

nerve,  584 

vein,  489 
Subscapularis  fossa.  Si 
j         muscle,  203 
I  Siibscapulo-capsidaris  muscle,  203 
Sulcus  of  bone,  9 

frontalis,  36 

olfactory,  526 
Superciliary  ridge,  35 
Superficial  fascia,  186 
Supination  {supimis,  lying  on  the  back), 
224 

Supinator  and  extensor  muscles,  215 

nerves  of,  220 
Supinator  brevis,  218 

longus,  215 
Supra-acromial  artery,  389 

nerve,  578 
Supraclavicular  nerve,  578 
Supracondyloid  process,  87 
Supramaxiilary  nerve,  551 
I  Sux)ra- occipital  bone,  33 
Supraorbital  artery,  375 

foramen,  35,  59,  60 

nerve,  535 

vein,  476 

Suprarenal    capsules,    lymphatics  of, 
512 
artery,  432 
plexus,  639 
vein,  494 
Suprascapular  artery,  38^ 
ligament,  148 
|!        nerve,  553 
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notch,  83 

vein,  477 
Supraspinatus  muscle,  200 
Supraspinous  fossa,  81 

ligaments,  137 
Suprasternal  nerve,  578 
Supratrochlear  nerve,  534 
Sural  (sura,  the  calf)  arteries,  462 
Surgical  anatomy  of  ai'teries,  axillary, 

399 

brachial,  405 
carotid,  common,  360 
iliac,  common,  439 
external,  453 
internal,  453 
femoral,  461 
subclavian,  392 
of  hernia,  femoral,  340 
inguinal,  335 
Suspensory  ligament  of  penis,  314 
Sustentaculum  tali  (the  support  of  the 

astragalus),  114 
Sutures  (sutura,  a  seam),  forms  of,  131 
coronal,  57 
frontal,  37 
fronto-parietal,  57 
interparietal,  58 
lambdoidal,  57 
neuro- central,  20 
occipito-mastoid,  57 
occipito-parietal,  57 
parieto-mastoid,  58 
sagittal,  58 
spheno-parietal,  58 
squamous,  58 
temporo-parietal,  58 
transverse,  58 
Symmetry  of  form.  5 
Sympathetic  nerve,  626.     Sec  Nerve, 

SYMPATIIETIO 

Symphysis  {aui/,  with,  together ;  ^vca,  I 
grow)  of  lower  jaAV,  54 

pubis,  102,  163 
Synarthrosis  (crw,  with,  together  ;  updpov, 

a  joint),  131 
Synchondrosis   (crvp,    with,    together ; 

x6i>5pos,  cartilage),  sacro-ilia-c,  161 
Syndesmo-j)]iaryngcus  muscle,  287 
Synostosis  {(tvv,  Avith,  together  ;  ocrreou,  a 

bone),  80 
Synovial  bursw,  or  sheaths,  1S6 

of  ankle,  174 

of  atlas,  137 

of  axis,  138 

carpal,  157 

costo- central,  140 

costo-sternal,  142 

of  elbow-joint,  154 

of  flexors  of  fingers,  211 

of  hip,  166 

of  knee-joint,  170 

metacarpal,  159 

metatarsal,  181 

radio-carpal,  154 
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Synovial  bursfB — continued. 
radio-ulnar,  151 
of  ribs,  140,  142 
of  shoulder-joint,  150 
sterno-clavicular,  146 
tarsal,  176,  177 
tarso-metatarsal,  180 
of  temporo -maxillary  articulation, 

tibio-fibular,  173 
of  vertebrfe,  articulating,  136 
Systemic  arteries,  346 

veins,  472  | 

Tables  of  skull,  62 
Tabular  bones,  8 

portion  of  occipital  bone,  33 
Talo-scaphoid  (talus,   the    astragalus ; 

scapJwid)  ligament,  176 
Talus  (a  die),  115.    iSee  Astragalus 
Tarsal  (tarsus)  artery,  469 

articulations,  174 
Tarso-metatarsal  articulations,  179 
Tarsus  (rapaos,  the  upper  surface  of  the 
foot),  114 
homologies  of,  127 
ligaments  of,  174 
movements  of,  182 
ossification  of,  122 
Temporal  (i!c?7y;om,  the  temples)artery,  367 
anterior,  369 
deep,  371 
middle,  369 
posterior,  369 
varieties  of,  369 
bone,  37 

ossification  of,  69 
fascia,  279 
fossa,  60 
lymphatics,  517 
muscle,  279 

nerve,  of  auriculo-temporal,  544 
deep,  542 
of  facial,  551 
of  orbital,  537,  538 
vein,  476 

deep,  477 
of  diploe,  481 
Temporo-facial  nerve,  551 
Temporo-malar  nerve,  537 
Temporo-maxillary  articulation,  144 

vein,  475 
Temporo-parietal  suture,  58 
Tendo  Achillis  (tendon  of  Achilles)  251 

palpebrarum,  267 
Tendon,  central  or  cordiform,  of  dia- 
phragm, 311 
conjoined,  of  abdominal  muscles,  317 
Tensor  palati,  290 
tarsi,  267 
trochlea,  276 
vagina  femoris,  235 
Teres  major,  200 

minor,  201 
Terms,  descriptive,  6 


INDEX  TO  VOLUME  I. 


677 


Testis,  lymphatics  of,  512 

Thenar  {Qevap,  the  jDahn  of  the  hand 

prominence,  221 
Thigh,  bone  of,  107 

fascice  of,  226 

muscles  of,  anterior,  234 
internal,  240 
posterior,  232 

nerves  of,  cutaneous,  623 

muscular,  234,  240,  243,  626 
Thoracic  {thorax)  aorta,  419 

arteries,  395 

axis,  398 

duct,  504 

ganglia,  633  ^ 

nerves,  anterior,  584 
posterior,  583 

veins,  489 
Thorax  {dc^pa^,  a  breast-plate),  25 

as  a  whole,  29 

lymphatics  of,  512,  513 

muscles  of,  306 
Thumb,  arteries  of,  417 

muscles  of,  221 
Thymic  {thymus  gland)  arteries,  391 

vein,  474 
Thymus  gland,  lymphatics  of,  514 
Thyro-hyals,  55,  74 
Thyro-liyoid  nniscles,  293 
Thyroid  artery,  inferior,  387 
superior,  361 

axis,  386 

foramen,  100,  103 

nerves,  632 

veins,  474,  479,  480 
Tibia  (a  pipe  or  flute,  from  its  supposed 
resemblance),  110 

homology  of,  127,  129 

ossification  of,  119 
Tibial  artery,  anterior,  468,  471 
posterior,  463 
•  nerve,  anterior,  619,  621 
posterior,  617 

vein,  496 
Tibialis  anticus,  245 

posticus,  254 

secuvdus,  255 
Tibio-fascialis  anticus  muscle,  245 
Tibio-fibular  articulations,  172,  173 
Toe,  great,  muscles  of,  257 
Toes,  bones  of,  117 

movements  of,  182 

muscles  of,  256 

transverse  ligament  of,  256 
Tongue,  muscles  of,  284 

nerves  of,  286,  624 
Tonsillar  artery,  365 
Tonsillitic  nerve,  556 
Torcular  (a  wine  or  oil-press)  Herophili, 
482 

Tracheal  artery,  387 

Trachelo-mastoid  (rpaxv^os,  the  neck, 

mastoid)  muscle,  300 
Tract,  olfactory,  526 
optic,  527 


Transversalis  fascia,  324 
"        muscle,  abdominis,  320 
cervicis,  300 
menti,  274 
Transverse  arteries.    Sec  AjimuY 
ligament    Sec  Ligament. 
processes  of  vertebraj,  10,  24 
sinus,  484 
Transversus  nucha;,  265 

orhitw,  276 
Transversus  pedis,  258 

perin^ei,  329,  330,  331 
Trapezium    [rpair^Qov,    a  geometrical 
figure,  dim.  of  rpdire^a,  a  table 
or  board),  192 
ossification  of,  100 
Trapezius  muscle,  187 
Trapezoid  bone,  92 

ossification  of,  100 
ligament,  340 
Triangle  of  Hesselbacli,  339 

Scarpa's,  454 
Triangularis  oris,  274 

stenii,  308 
Triceps  (threedieaded)  muscle,  206 
Trifacial  nerve,  532. 

Trochanter  [rpoxaprrip,  rpoxo-ivoo,  words 
implying  turning)  major,  107 
minor,  108 

Trochanteric  fossa,  107 

Trochlea  {rpox^^i-a.,  a  pulley)  of  humerus, 
86 

of  orbit,  275 
Trochlear  nerve,  519 
Trochlearis  muscle,  275 
Trunk,  articulations  of,  133 
fasciae  of,  anterior,  193 
posterior,  187 
morphology  of,  332 
lymphatics  of,  508 
muscles  of,  abdominal,  314 
dorsal,  297 
perineal,  325 
thoracic,  306 
morphology  of,  332 
nerves  of,  cutaneous,  622 
muscular,  624 
Tuber  calcis,  1 14 

olfactorium,  526 
Tubercle  of  bone,  S 
of  OS  calcis,  1 14 
ribs,  28 

scaphoid  bone,  115 
tibia.  III 
zygoma,  39 
Tubercuium  sellie,  42 
Tuberosity  of  bone,  8 
of  humerus,  85 
bicipital,  87 
of  ischium,  103 

palate  bone,  50 
superior  maxillary  bone,  48 
tibia,  III 
Tunica  abdominalis,  314 
vaginalis,  henna  in,  338 
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Turbinated  (coiled,  from  turho,  a  wliirl) 

bones.    Sec  Spongy  bones 
Tympanic  {tympanum,  the  drum  of  the 
ear)  artery,  370 
bones,  74 
nerve,  556 
plate,  40,  70 
ring,  69 
Tympano-hyal  bones,  74 

Ulna  {wX^v-q,  the  elbow),  89 

compared  with  bones  of  leg,  127 
ossitication  of,  97 
Ulnar  artery,  407 

varieties  of,  410 
nerve,  588 

collateral,  592 
veins,  486 
Umbilical  artery,  440 
Umbilicus,  cicatrix  of,  322 
Unciform  {uncus,  a  hook  ;  forma,  shape) 
bone,  93 

Uncinate   {uncus,  a  hook)   process  of 

ethmoid  bone,  46 
Ungual  {unguis,  a  nail)  phalanges,  95 
Ureter  {ovpeco,  1  pass  urine),  lymphatics 

of,  512 

Urethra  {ovpov,  urine),  ligament  of,  tri- 
angular, 325 
Uterine  artery,  441 

plexus,  500 
Uterus  (womb),  Ij^mphatics  of,  512 

nerves  of,  642 
Uvula  (dim.  of  iLva),  288 

muscle  of,  289 

Vagixa,  nerves  of,  642 
Vaginal  arter.y,  442 

plexus,  642 

process,  40 
Valsalva,  sinuses  of,  348 
Vas  deferens,  artery  of,  440 

nerves  of,  642 
Vasa  aberrantia,  brachial,  404 

brevia  of  the  stomach,  arteries,  428 
veins,  501 

chylifera  or  lactea,  509 
Vastus  muscle,  externus,  238 

internus,  239 
Veins,  pulmonar}^,  346 
Veins,  Systemic,  iJescriptive  Anatomy 
of,  472 

acromial  thoracic,  489 

alar,  4S9 

angulaj',  476 

auricular  anterior,  477 
posterior,  477 

axillary,  488 

azygos,  489 

left  or  small,  491 
right,  490 

basilic,  487 

brachial,  488 

brachio-cephalic,  473 

bronchial,  491 


Ym^^— continued. 
buccal,  476 
capsular,  494 
cardiac,  503 

great,  503 

posterior,  503 

small  or  anterior,  $04 
cephalic,  486 
of  cerebellum,  48 1 
cerebral,  480 
of  choroid  plexus,  481 
circumflex  iliac,  deep,  498 
superficial,  496 

of  shoulder,  4S9 
coronary,  of  heart,  503 

stomach,  501 
of  cranium,  480.    Sec  Sinuses. 
C3^stic,  501 
dental,  inferior,  477 

superior,  477 
diaphragmatic,  474 
of  (liploe,  485 
dorsal,  spinal,  492 

of  penis,  500 
duodenal,  501 
emulgent,  494 
epigastric,  498 

superficial,  496 
facial,  475 

common,  475 

communicating,  477 

transverse,  477 
femoral,  497 
frontal,  475 

of  diploe,  485 
of  Galen,  481 
gastric,  501 
gastro-epiploic,  501 
of  head  and  neck,  475 

heart,  503 
hepatic,  494 
iliac,  external,  498 

internal,  491 

common,  500 
infraorbital,  476 
innominate,  473 
intercostal,  anterior,  474 

superior,  474 
jugular,  anterior,  479 

external,  477,  489 

internal,  479 
jugulo-cephalic,  487 
labial,  476 
laryngeal,  479 
lingual,  479 

of  lower  limb  and  pelvis,  495 

deep,  496 

superficial,  495 
lumbar,  494 

ascending,  494 
mammar}'-,  internal,  474 
masseteric,  476 
maxillary,  internal,  477 
median  basilic,  487 

cephalic,  487 
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Veins — continued. 

median  cutaneous,  487 
mediastinal,  474 
meningeal,  middle,  477 
mental,  476 

mesenteric,  inferior.  502 

superior,  501 
nasal,  476 
occipital,  479 

of  diploe,  481 
oplithalmic,  484 
ovarian,  494 
palatine,  476,  477 
palpelDral,  inferior,  476 

superior,  476 
pancreatic,  501 
parotid,  477 
peroneal,  496 
pharyngeal,  479 
phrenic,  494 
popliteal,  497 
portal,  500 

sinus  of,  500 
pudic,  external,  496 
radial  cutaneous,  486 
ranine,  476 
renal,  494 
sacral,  middle,  494 
saphenous,  long,  or  internal,  495 

short,  or  external,  496 
scapular,  posterior,  477 
spermatic,  494 
spinal,  49 1 

anterior  longitudinal,  492 

posterior  longitudinal,  493 
of  spinal  cord,  493 
splenic,  501 
subclavian,  489 
submaxillary,  476 
submental,  476 
subscapular,  489 
supraorbital,  476 
suprarenal,  494 
suprascapular,  477 
temporal,  476 

deep,  477 

middle,  476 

of  diploe,  481 
temporo-maxillary,  475 
thoracic,  inferior  and  superior,  489 
thymic,  474 
thyroid,  superior,  479 
middle,  480 
inferior,  474 
tibial,  496 

ulnar,  cutaneous,  486 

deep,  467 
of  upper  limb,  485 
deep.  487 
superficial,  486 
of  vertebra?  (bodies),  492 
vertebral,  489 
Veins,  plexuses  of.    See  Plexuses 
Velum  ])endulum  palati,  288 
Vena  azygos  major,  491 


Vena — continued. 
cava,  493 

inferior,  493 

opening  in  diaphragm  for, 
311 

varieties  of,  495 
superior,  472 

cordis  magna,  503 

hemiazygos,  491 

parumbilicalis,  503 

portte,  500 

tributaries  of,  501 

salvatella,  486 
Vense  basis  vertebrarum,  492 

comites  vel  satellites  (companion  or 
satellite  veins^,  488,  496 

cordis  minim  fe,  503 
parvre,  504 

Galeni  (veins  of  Galen),  481 
Venesection,  caution  regarding,  406 
Venter  (belly)  of  scapula,  81 
Ventral  [venter,  a  belly)  muscles,  334 
Ventro-lateral  muscles,  185,  260,  333 
Ventro-inguinal(rc?z  fcr,  the  belly,  iiL<juen, 

the  groin)  hernia,  338 
Vertebra  dentata,  12 

prominens,  11 
Vertebr/e,  9 

cervical,  10 

lirst  and  second,  1 1 

coccygeal,  17 

dorsal,  12 

fixed  or  united,  9 

general  characters  of,  9 

groups  of,  10 

homology  of,  22 

lumbar,  13 

movable,  9 

number  of,  9 

ossification  of,  19 

sacral,  15 

veins  of  bodies  of,  492 
Vertebral  aponeurosis,  299 
artery,  383 
column,  9 

as  a  whole,  18 
articulations  of,  133 
in  child  and  in  adult,  130 
curves  of,  18 
movements  of,  137 
ossification  of,  19 
veins  of,  489 
plexus,  493 
segments,  5 
Vertebrate  homology,  5 
theory  of  skull,  76 
type  of  skeleton,  2 
Vesical  arteries,  440 
ligaments,  326 
plexus,  nerves,  642 
veins,  498 
Vesico-prostatic  artery,  440 
Vesicula  seminalis,  nerves  of,  642 
Vessels.     Sec  Arteries,  Veins,  and 
Lymphatics 
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Vidian  artery,  373 

canal,  44,  61 

nerve,  604 
Yinciila  accessoria  tendinum,  212 
Vitreous  {vitrum,  glass)  table  of  skull,  62 
Volar  {vola^    the  palm  of   the  hand) 

artery,  superficial,  416 
Vomer  (a  ploughshare),  5 1 

ossification  of,  72 

Willis,  classification  of  cranial  nerves, 

.519 

circle  of,  378 
"Wilson's  muscle,  331 
Wings  of  sphenoid  bone,  43 
Wormian  bones,  58 
Wrisberg,  ganglion  of,  638 

narve  of,  587 
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Wrist,  articulation  of,  154 
extension  of,  225 
flexion  of,  224 
movements  of,  159 
nerves  of,  588 

XiPHiSTEENUM  (|i'</>o?,  a  sword ;  aripvov, 
the  breast,  26  j 

Zona  orbicularis,  165 

Zygapophyses  (C^T,  root  of  C^vyuvfii,  I 

3'oke,  or  join  together;  apophysis), 

10,  24 

Zygoma  (a  cioss-bar,  or  bolt,  from  root 

above  given),  38 
Zygomatic  arch,  60 

fossa,  60 
Zygomatici  muscles,  272 
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r)ICTJONARY   OF   CHEMISTRY  AND  THE 

ALLIED  BRANCHES  OF  OTHER  SCIENCES. 
By  Henry  Watts,  F.  R.  S.  ,  Editor  of  the  Journal  of  the  Chemical  Society, 
assisted  by  eminent  Scientific  and  Practical  Chemists.  With  a  Third 
Supplement,  completing  the  Record  of  Chemical  Discovery  to  the  end  of 
the  year  1878,  including  the  more  Important  Discoveries  made  in  1879 
and  1880.    9  vols.  8vo,  price  £1^  2s.  6d. 
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ELEMENTS  OF  CHEMISTRY, 

Theoretical  and  Practical.  By  William  Allen  Miller,  M.D.,  D.C.L., 
LL.D.,  late  Professor  of  Chemistry  in  King's  College,  London.  Part  I. — 
CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  Herbert  McLeod, 
F.C.S,,  Professor  of  Experimental  Science,  Royal  Indian  Engineering 
College,  Cooper's  Hill.    With  274  Woodcuts.    8vo,  price  16^. 

ILLER'S  ELEMENTS  OF  CHEMISTRY,  Part  II. 

INORGANIC  CHEMISTRY.  Sixth  Edition,  revised  throughout,  with 
Additions  by  C.  E.  Groves,  Secretary  to  the  Institute  of  Chemistry  of 
Great  Britain  and  Ireland,  and  Fellow  of  the  Chemical  Societies  of  London, 
Paris,  and  Berlin.    With  376  Woodcuts.    8vo,  price  2.\s. 

lyr  ILLER'S  ELEMENTS  OF  CHEMISTRY,  Part  III. 

ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon  Compounds  (in 
Two  Sections).  Section  I.  Hydrocarbons,  Alcohols,  Ethers,  Aldehydes 
and ParaJJinoid  Acids.  Fifth  Edition,  revised  and  in  great  part  re-written,  by 
H.  E.  Armstrong,  Ph.D.,  F.R.S.,  Sec.  Chem.  Soc.  \  and  C.  E.  Groves, 
F.C.S.,  Sec.  Inst.  Chem.    8vo,  price  31^-.  6t/. 

INTRODUCTION  TO  THE  STUDY  OF  IN- 

^      ORGANIC  CHEMISTRY. 

By  William  Allen  Miller,  M.D.,  D.C.L.,  LL.D.,  late  Professor  of 
Chemistry  in  King's  College,  London.  With  71  Figures  on  Wood. 
Small  8vo,  price  3-r.  dd. 


QUANTITATIVE  CHEMICAL  ANALYSIS. 
By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the 
Andersonian  University,  Glasgow.  With  88  Woodcuts.   Small  8vo,  4^-.  ^d. 


QUALITATIVE  CHEMICAL  ANALYSIS  AND 
LABORATORY  PRACTICE. 

By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the  Ander- 
sonian University,  Glasgow;  and  M.  M.  Pattison  Muir.  With  Plate 
and  57  Woodcuts.    Small  8vo,  price  3^.  dd. 


course  of  practical  chemistry, 

Arranged  for  the  use  of  Medical  Students,  with  express  reference  to  the 
Three  Months' Summer  Practice.  By  William  Odling,  M.A.,  P^.R.S. 
Fifth  Edition,  with  71  Woodcuts.    Crown  8vo,  price  6j-. 
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TNTRODUCTION  TO  THE  STUDY  OF  OR- 
GANIC CHEMISTRY; 

The  Chemistry  of  Carbon  and  its  Compounds.  By  H.  E.  Armstrong, 
Ph.D.,  Professor  of  Chemistry  in  the  London  Institution.  vSecond  Edition, 
with  8  Woodcuts.    Small  8vo,  price  3^-.  6d. 


r;HEMICAL    NOTES    FOR   THE  LECTURE 

ROOM— ON  HEAT,  LAWS  OF  CHEMICAL  COMBINATION, 
AND   CHEMISTRY    OF    THE   NON-METALLIC  ELEMENTS. 
By  Thomas  Wood,  Ph.D.,  F.C.S.     Third  Edition.     Crown  8vo,  5^. 
NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  5^. 


PRACTICAL  CHEMISTRY; 

The  Principles  of  Qualitative  Analysis.  By  WiLLIAM  A.  TiLDEN,  D.  Sc. 
Lond.  F.C.S.    Fcp.  8vo,  price  is.  6d. 

TNTRODUCTION  TO  THE  STUDY  OF  CHEMI- 
^      CAL  PHILOSOPHY  ; 

The  Principles  of  Theoretical  and  Systematic  Chemistry.    By  the  same 

Author.    With  5  Woodcuts,  Small  8vo,  3^.  6d. 


ANNALS  OF   CHEMICAL  MEDICINE; 

Including  the  Application  of  Chemistry  to  Physiology,  Pathology,  Thera- 
peutics, Pharmacy,  Toxicology,  and  Hygiene.  Edited  by  J.  L.  W.  TiiUDi- 
CHUM,M.D.  Vols.  I.  and  II.  in  8vo,  with  Woodcuts,  price  I4J-.  each  volume. 


npHE  ART  OF  ELECTRO-METALLURGY, 

Including  all  known  Processes  of  Electro- Deposit  ion.  By  G.  GoRE,  LL.D., 
F.R.S.    With  Woodcuts  and  Diagrams.    Small  8vo,  6s. 

^EXPERIMENTAL  CHEMISTRY 

For  Junior  Students.  By  J.  Emerson  Reynolds,  M.D,,F.R.S.,  Professor 
of  Chemistry,  University  of  Dublin.    Part  I.  Introductory.     Fcp.  8vo, 


CELECT   METHODS   IN   CHEMICAL  ANA- 

LYSIS,  CHIEFLY  INORGANIC. 

ByW.CROOKES,  F.R.S.,  V.P.C.S.  With  22  Woodcuts.  Crown  8vo,  1 2J-. 6^/. 

XHE  HISTORY,  PRODUCTS,  AND  PROCESSES 

^     OF  THE  ALKALI  TRADE. 

Including  the  most  recent  Improvements.  By  Charles  Thomas  King- 
ZETT,  F.P.C.,  F.C.S.  Lond.  &  Berlin,  Member  of  the  General  Committee 
of  the  British  Association.    8vo,  with  30  Woodcuts,  \2s. 

ANIMAL  CHEMISTRY; 

Or,  the  Relations  of  Chemistry  to  Physiology  and  Pathology :  a  Manual 
for  Medical  Men  and  Scientific  Chemists.  By  the  same  Author.  8vo,  price  \%s. 
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QN  ARTIFICIAL  MANURES, 

Their  Chemical  Selection  and  Scientific  Applications  to  Agriculture  ;  a 
series  of  Lectures  given  at  the  Experimental  Farm,  Vincennes,  in  1867  and 
1874-75,  By  Georges  Ville.  Translated  and  edited  by  W.  Crookes, 
F.  R.  S. ,  V.  P.  C.  S.  With  3 1  Illustrations  engraved  on  Wood.  8vo,  price  2 1^^-. 

ANTHRACEN; 

Its  Constitution,  Properties,  Manufacture,  and  Derivatives,  including  Arti- 
ficial Alizarin,  Anthrapurpurin,  &c.,  with  their  Apphcations  in  Dyeing  and 
Printing.  By  G.  Auerbach.  Translated  by  W.  Crookes,  F.R.S., 
V.P.C.S.    8vo,  price  \2s. 
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PRACTICAL    HANDBOOK    OF  DYEING 

AND  CALICO  PRINTING. 

By  W.  Crookes,  F.R.S.,  V.P.C.S.  With  11  Page  Plates,  49  Specimens 
of  Dyed  and  Printed  Fabrics,  and  36  Woodcuts.    8vo,  price  42^-. 


industrial  CHEMISTRY; 

A  Manual  for  use  in  Technical  Colleges  or  Schools,  also  for  Manufacturers 
and  others,  based  upon  a  Translation  (partly  by  Dr.  J.  D.  Barry)  of 
Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  de  Chi;nie 
Indiisti-idle.  Edited  throughout  and  supplemented  with  Chapters  on  the 
Chemistry  of  the  Metals,  &c.,  by  B.  H.  Paul,  Ph.D.  With  698  Wood- 
cuts.   Medium  8vo,  price  42X. 

piESSE'S  ART   OF  PERFUMERY, 

And  Methods  of  obtaining  the  Odours  of  Plants  ;  the  Growth  and  General 
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which  is  added  an  Appendix  on  Preparing  Artificial  Fruit  Essences,  &c. 
Fourth  Edition,  re-written  and  enlarged,  with  100  Woodcuts.  Square 
crown  8vo,  2.\s. 
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^    RATURE,  AND  ART; 

Comprising  the  Definitions  and  Derivations  of  the  Scientific  Terms  in 
general  use,  together  with  the  History  and  Descriptions  of  the  Scientific 
Principles  of  nearly  every  branch  of  Human  Knowledge.  Edited  by  the 
Rev.  Sir  G.  W.  Cox,  Bart.,  M.A.,  Author  of  '  The  Aryan  Mythology,' 
&c.,  assisted  by  numerous  Contributors.  Revised  Edition.  3  vols,  medium 
8vo,  63^-. 

TIRE'S  DICTIONARY  OF  ARTS,  MANUFAC- 

TURES,  AND  MINES; 

Containing  a  clear  Exposition  of  their  Principles  and  Practice.  The  Seventh 
Edition,  completely  revised  and  greatly  enlarged  by  Robert  Hunt, 
F.R.S.,  Keeper  of  Mining  Records,  assisted  by  F.  W.  Rudler,  F.G.S. 
and  by  numerous  Contributors.  With  above  2604  Woodcuts.  4  vols, 
medium  8vo,  price  7/.  ^s. 
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£LEMENTARY  TREATISE  ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Trans- 
lated and  edited  from  Ganot's  Elements  de  Physique  (with  the  Author's 
sanction)  by  E,  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  Staff  College,  Sandhurst.  Ninth  Edition,  revised  and  enlarged, 
with  4  Coloured  Plates  and  844  Woodcuts.    Large  crown  8vo,  price  15^. 
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JATURAL    PHILOSOPHY   FOR  GENERAL 

READERS  AND  YOUNG  PERSONS  ; 
Being  a  Course  of  Physics  divested  of  Matliematical  Formul?e,  and  ex- 
pressed in  the  language  of  daily  life.  Translated  from  Ganot's  Cours  de 
Physique  [\\\\\\  the  Author's  sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Fourth  Edition,  carefully  revised  ;  with  25  pages  of  New  Matter,  2 
Coloured  Plates,  and  471  Woodcuts,  of  which  16  are  New  in  this  Edition. 
Crown  8vo,  price  7^".  (:)d. 

ARNOTrS    ELEMENTS    OF    PHYSICS  OR 

^    NATURAL  PHILOSOPHY. 

Seventh  Edition,  edited  by  A.  Bain,  LL.D.,  and  A.  S.  Taylor,  M.D., 
F.R.S.    Crown  8vo,  Woodcuts,  \2s.  6d. 

UEAT  A  MODE  OF  MOTION. 

By  John  Tyndall,  LL.D.,  D.C.L.,  F.R.S.,  Professor  of  Natural  Philosophy 
in  the  Royal  Institution  of  Great  Britain.  Sixth  Edition  (Thirteenth 
Thousand),  thoroughly  revised  and  enlarged;  with  Frontispiece  and  123 
Woodcuts.    Crown  8vo,  12s. 

COUND. 

By  the  same  Author.  A  New  Edition,  being  the  Fourth,  thoroughly  revised, 
and  including  Recent  Researches.  Crown  8vo,  with  Woodcuts.    [///  the  Press. 

T  ECTURES  ON  LIGHT  delivered  in  America  in  1872 

~^     and  1873.    By  the  same  Author.    Second  Edition,  with  Portrait  engraved 
on  Steel,  l  Lithographic  Plate,  and  59  Diagrams.  Crown  8vo,  price  7^-.  6d. 

(CONTRIBUTIONS    TO    MOLECULAR  PHYSICS 

^     IN  THE  DOMAIN  OF  RADIANT  HEAT. 

By  the  same  Author.    With  2  Plates  and  31  Woodcuts.    8vo,  price  \6s. 

T  ESSONS  IN  ELECTRICITY  AT  THE  ROYAL 
^     INSTITUTION  OF  GREAT  BRITAIN,  1875-76. 

By  the  same  Author.    With  58  Woodcuts.    Crown  8vo,  2s.  6d. 

IVfOTES  OF  A  COURSE  OF  SEVEN  LECTURES 

■^^     ON    ELECTRICAL   PHENOMENA   AND   THEORIES.    By  the 
same  Author.    Crown  8vo,  price  is.  sewed,  or  is.  6d.  cloth. 

7SJ0TES  OF  A  COURSE  OF  NINE  LECTURES  ON 

LIGHT.    By  the  same  Author.    Crown  8vo,  is.  sewed,  or  is.  6d.  cloth. 

pRAGMENTS  OF  SCIENCE; 

A  Series  of  Detached  Essays,  Addresses,  and  Reviews.  By  the  same 
Author.    Sixth  Edition,  revised  and  augmented.    2  vols,  post  8vo,  16^. 

RESEARCHES    ON    THE    FLOATING  MATTER 

■t^-    OF  THE  AIR  IN  RELATION  TO  PUTREFACTION  AND  IN- 
FECTION.   With  24  Woodcuts.    Crown  8vo,  7^.  ed. 
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^IR  AND  RAIN; 

The  Beginnings  of  a  Chemical  Climatology.  By  Robert  Angus  Smith, 
Ph.D.,  F.R.S.,  F.C.S.  (General)  Inspector  of  Alkali  Works  for  the  Govern- 
ment.   With  8  Illustrations.    8vo,  price  2^s. 

'pHE  CORRELATION  OF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.    8vo,  price  i^s. 

A  SHORT  MANUAL  ON  HEAT  FOR  THE  USE 

OF  SCHOOLS  AND  SCIENCE  CLASSES.  By  the  Rev.  A.  Irving, 
B.A.  and  B.Sc,  Second  Master  of  the  High  School,  Nottingham.  With 
33  Diagrams.    Small  8vo,  price  2s.  6d. 
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"  ^     T  T  T)  Edin..  F.R.SS.  L.  &  E.,  Professor 
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E    SUN:   RULER,   LIGHT,     FIRE,  AND 

LIFE  OF  THE  PLANETARY  SYSTEM, 

By  Richard  A.  Proctor,  B.A.  Third  Edition,  revised;  with  9  Pktes 
(7  coloured)  and  iio  Figures  engraved  on  Wood.    Crown  8vo,  price  14^-. 

HE  MOON; 

Her  Motions,  Aspects,  Scenery,  and  Physical  Condition.  By  the  same 
Author.  With  Plates,  Charts,  Woodcuts,  and  Lunar  Photographs. 
Crown  8vo,  los.  6d. 

QTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Scientific 
Researches.  By  the  same  Author.  Fourth  Edition,  revised  and  enlarged  ; 
with  14  Illustrations  (6  coloured).    Crown  8vo,  price  los.  6d, 

HE  ORBS  AROUND  US; 

A  Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Comets, 
the  Sun  and  Coloured  Pairs  of  Suns.  Bv  the  snmp  a^ii-t^/m-  Sf-rond 
Edition,  with  Chart  anr^  ^  ^' 
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^EXT-BOOK  OF  SYSTEMATIC  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  372  Woodcuts.    Small  8vo,  ds. 

*'  The  present  text-book,  which  completes  which  is  exhibited  in  that  now  before  us,  the 

the  Systematic  division  of  the  Science,  is  to  be  !   two  will  constitute  a  trustworthy  elementary 

followed  by  another  upon  Descriptive  Minera-  j   treatise  which  cannot  fail  to  be  of  the  highest 

logy.    If  the  forthcoming  volume  is  prepared  value  to   students    of   mineralogy." — Philo- 

with  the  same  ability  and  painstaking  care  I   sophical  Magazine. 

METALS,  THEIR  PROPERTIES  and  TREAT- 
MENT. 

By  Charles  Loudon  Bloxam,  Professor  of  Chemistry  in  King's  College, 
London.    With  105  Figures  on  Wood.    Small  8vo,  price  3J-.  6^. 


]y[ANUAL  OF  PRACTICAL  ASSAYING. 

By  John  Mitchell,  F.C.S.  Fourth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  iVssaying ;  including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re-written 
by  W.  Crookes,  F.R.S.,  with  199  Woodcuts.    8vo,  31^-.  dd. 

PRACTICAL  TREATISE  ON  METALLURGY, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl's  Metalliirgy, 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3  vols. 
8vo,  price  4/.  19^-. 

XHE  TREASURY  OF  BOTANY,  OR  POPULAR 

DICTIONARY  OF  THE  VEGETABLE  KINGDOM; 
With  which  is  incorporated  a  Glossary  of  Botanical  Terms.    Edited  by 
J.  LiNDLEY,  M.D.,  F.R.  S.,  and  T.  Moore,  F.L.S.,  assisted  by  nimierous 
Contributors.   With  20  Steel  Plates,  and  numerous  Woodcuts  from  Original 
Designs  by  W.  H.  Fitch.    2  Parts,  fcap.  8vo,  12s. 

^OUDON'S  ENCYCLOPEDIA  OF  PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  the 
plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
by  Mrs.  Loudon.    8vo,  with  above  12,000  Woodcuts,  price  42J-. 

PiECAISNE  &  LE  MAOUT'S  GENERAL  SYS- 

^  TEM  OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY. 
Translated  from  the  French  by  Mrs.  Hooker.  The  Orders  arranged  after 
the  Method  followed  in  the  Universities  and  Schools  of  Great  Britain,  its 
Colonies,  America,  and  India,  with  Additions,  an  Appendix  on  the  Natural 
Method,  and  a  Synopsis  of  the  Orders,  by  J.  D.  Hooker,  C.B.,  F.R.S. 
With  5,500  Woodcuts.    Imperial  8vo,  315-.  6d. 

'"TEXT-BOOK  OF  STRUCTURAL  AND  PHY- 

SIOLOGICAL  BOTANY. 

By  Professor  Otto  W.  Thomi^.  Translated  and  edited  by  A.  W.  Ben- 
nett, M.A.,  B.  Sc.,  F.L.S.,  Lecturer  on  Botany  at  St.  Thomas's  Hospital. 
With  Map  and  600  Woodcuts.    Small  8vo,  6s. 
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